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AIRCRAFT CABLES 


BRITISH INSULATED CALLENDER'S CABLES LIMITED WORFOLK HOUSE. NORFOLK STREET, LONDON, w.C 
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Springs, of all shapes and sizes, are needed to assist 


the movements of almost everything mechanical. Most of these 


are made by Terry’s who have been Britain’s leading spring Bee d 


and presswork specialists for nearly a century. During that time 


a host of problems have cropped up and been solved by 


Terry’s research department so that today their experience 


is unique in this specialized field. If you are in Bot" 


difficulties over any question of springs or presswork es 


rely on Terry’s to spring to your assistance. 


TERRY'S  presswork | 


Herbert Terry & Sons Ltd., Redditch, England 
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he Battery 
of the Jet Age 


"Phe Comet is equipped with batteries specially developed by Dagenite 
in consultation with de Havilland, As a matter of fact, Dagenite Batteries are 
standard equipment on all de Havilland aircraft. And the weight capacity ratio of the 


Comet’s batteries is the lowest yet achieved in jet aircraft battery construction, 


agenite Aircratt Batteries 


SCETO RADFORD 137 VICTORIA STREET - LONDON SW) 
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For the “Britannia,’’ The Bristol 
Aeroplane Co. chose ‘Layrub’ as 
the transmission system between 
engines and the “Rotol’’ acces- 
sory gear box. With no metal- 
to-metal contacts, and no moving 
parts, the Layrub system gives 
true cushioned and silent drive. 


Other famous British aircraft in 
which Layrub is used, either as 
auxiliary or main drive, include 
the “Bristol Brabazon,”’ ‘‘Saun- 
ders-Roe Princess,’’ Bristol Heti- 
copters, etc. 


Drop us a line and we will send 
you full details. 


LAYCOCK 


ENGINEERING LTD., Cc. 
VICTORIA WORKS, MILLHOUSES, SHEFFIELD, 8 


[At the Paris Air Show 1953 


These models of the Viscount 701 
are at 1/24 and 1/48 scale. 

The large one is constructed from 
timber and the smaller one in 
metal. The craftsmanship 
employed to produce them makes 
them worthy counterparts of an 


outstanding machine. 


THE VISCOUNT 701 


“Westway Built” 
for VIGKERS ARMSTRONGS LTD. 


SBRUNEL ROAD, EAST ACTON, 
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DOUBLE OBSTRUCTION 


The New G.E.C. double obstruction light has 
been specially designed for use on, or in the 
vicinity of airfields to give warning of dangerous 
obstructions to aircraft. 


G.E.C. lighting engineers are at the disposal 
of Airport Authorities to give advice and 
prepare schemes for the correct use of this 
obstruction light in accordance with I.C.A.O. 
recommendations. 


This light employs 75 watt Osram lamps. 


Ys 
Yy — 
Zi 
My 
we 
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AUTOMATIC CHANGE-OVER 


To ensure recorded continuous “ listening-watch”’ an automatic change-over is provided in the THERMIONIC MULTI- 
CHANNEL AIRPORT RECORDER. Without supervision the Recorder automatically switches over from one tape transport 
to the next, allowing an overlap of several minutes, to ensure absolute continuity of recording. In addition the certainty of 
operation of all sections of the 
Recorder is guarded by the Master 
Control Unit; thus should for ex- 
ample a fuse blow in one of the The 
power units, the next available power 


unit is automatically switched into T H ERM 10 N I C 


operation. A system of warning lights 


and bell signals is also provided 
ensuring a further constant check MULTI-CHANNEL 
upon the correct functioning of every 


part of the installation, Other out- AIRPORT 
standing features are :— 
RECORDER 


@ magnetic recording tape can be re-used 
indefinitely. 


@ separate de-magnetising unit prevents 
erasure of recordings by unauthorised 
personnel, 


@ hasic 4-channel equipment readily ex- 
panded to maximum of \4-channels. 


@ built to withstand all climatic extremes. 


Further details and specifications on application to : 


THERMIONIC PRODUCTS LIMITED 


leaders in the field of magnetic recording 


AND 
BRUSH CRYSTAL COMP 


Telephone» Hythe (Southampton) 3265/9 


ANY LIMITED 
N ENG D 


‘ables: Technico, Hythe, Southampton 


case of engine Failure in 


‘ing 


Ane Palas Booster unit makes for safely 


INCREASE SAFETY AND 
PAYLOAD BY USING 


S.N.C.A.S.0. 


AUXILIARY JET UNITS 


SOCIETE NATIONALE DE CONSTRUCTIONS AERONAUTIQUES DU SUD-OUEST 105, Av. Raymond-Poincaré, Paris-I6€ Tel. KLE. 32-20 


British Commonwealth Agents and Concessionaires: 


AEROCONTACTS LIMITED, GATWICK AIRPORT, HORLEY, SURREY.  Tel.: HORLEY 1510 


« 
Y 
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BOULTON PAUL 


POWER CONTROLS 


: are made in a wide variety 
of sizes and arrangements, 
tailored to suit the aircraft 
for which they are designed. 


are supplied in self-contained 
units which can easily be made 
accessible -for quick removal 
and replacement. 


can be tuned and tested while 
off the aircraft, permitting 
rapid servicing of civil air- 
craft or repair of military 
types in active service. 


have no long pipe runs exposed 
to damage from enemy action. 


are sensitive, accurate, stable, 
reliable and safe. 
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FUEL VALVE 


This is a gate type “ on-off” valve suitable for 

use with all aircraft fuels. 

It incorporates rubber seals in the valve assembly 

which, within the operating parameters, give a 

SPECIFICATION complete fuel shut-off. 

Operating conditions The valve is suitable for operation by a manual 
Temperature —60°C. to +120°C. control or a remote actuator, and the operating 
torque remains within specified limits with applied 


B Finch 
ge 6 transverse loads up to 6olbs on the operating 
Torque (max) 20 inch/pounds 
shaft. 
Weight 13 ozs. 


Peddingior> 
AU TOMA Tic 
CONTROLS 


CS TEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES, (Merthyr Tydfil 666) 


Full Bore 


The bore of the 
Saunders Cock, 
whether it be in the 
4 in. model or any size 
down to the 4 in. is of 
full pipeline equivalent. 


The bore is clean and without 
gaps that spoil flow efficiency. 


This one feature of the Spherical 
Plug Cock commends it for 
every fluid-handling duty aboard 
aircraft:—for fuels and oils, 
de-icing and hydraulic systems, 
for cabin heating air and for 
oxygen and nitrogen control. 


Full bore coupled with the reverse charac- 


teristic of perfect sealing against all 
SA NN 1) RS internal and external leakage renders 
- ‘ a the S.P. Cock without rival for 


the essentials of speedy fuelling 


SAUNDERS VALVE COMPANY LIMITED 


=— Aircraft Division 
CWMBRAN MONMOUTHSHIRE ENGLAND 


& 

A 
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and pulls ripcord. 


less 
opening shock 


less 
oscillation 


less 
side drift 


jumper descends 
Straight down 


landing on his feet 


to open. 


vertical position. 


Jumper descends 
straight down. 


Once again, Pioneer Parachute Company’s 
manufacturing facilities, as well as its de- 
velopment and engineering experience, work 
for the advancement of the aviation industry. 
The Pioneer P7-B* and P9-B* Guide Surface 
Personnel Parachute now makes more cer- 
tain the saving of lives during emergencies 
at higher aircraft speeds — and safer than 
ever before in the history of aviation. 


The Guide Surface Personnel Parachute is 
now standard equipment of the U. S. Air 
Forces and is available, through the Pioneer 
Parachute Company, to other governments 
and commercial flyers. 


PARACHUTES MAKE THE OLFFERENCE/ 


PIONEER PARACHUTE CO. INC. 


5 MANCHESTER, CONNECTICUT, U.S.A. - 
<2) CABLE ADORESS: PIPAR Manchester, Conn, U.S.A 


Jumper clears plane 


Pilot chute begins to 


draw canopy out of 
the pack. 


Canopy swings to a 
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P9-B* 


The canopy has begun 


Guide Surface 
Personnel 


Guide extensions, 
sewn to the skirt of 
the canopy at every 
second gore. The 
vents produce the air 
deflection that gives 
this new parachute 
such remarkable sta- 


bility. 


Jumper lands on his 
feet when contact is 
made with the 
ground. Minimum os- 
cillation during de- 
scent gives the jump- 
er this important 
protection from in- 
juries. 


Parachutes 


*Patents angtet for in U.S. and principal 
countries throughout the world. 
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CHEMRING LIMITED 


Radar Reflectors for Stratospheric 
Meteorology. 

Radar Towed Targets. 

Heat Control Units for Dinghy 


FLIGHT 


DOWSING COMPANY 
(ELEC. MFRS.) LTD. 
Aircraft parts and sub-assemblies. 

Electrically Heated Clothing. 
Heavy Duty Service Casualty Bags. 


This progress by the British Foreign 
and Colonial Automatic Light Con- 
trolling Co. Ltd., is the result of 
more than 50 years of research and 
experience. 


The present range of products in- 
cludes reliable heavy and light duty 
light controlling switches. These may 
be operated by hand-wound clock- 
work, dr.ven by synchronous motor, 
or electrically wound with spring 
reserve. 


THE 
BRITISH FOREIGN 
AND COLONIAL 
AUTOMATIC LIGHT 
CONTROLLING Co. Ltd. 


Time Switches. 

High Grade Clockwork and Electric 
Controllers. 

Aircraft Oxygen Regulators and 
Equipment. 


Inflation Bottles. 


SUCHY DIVISION INC., 358 FIFTH AVENUE, NEW YORK 1, N.Y., U.S.A. 


SUCHY HOLDINGS LIMITED 


62-64 TEMPLE CHAMBERS 


LONDON E.C.4 
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MAUI Squadrons of V Bombers ? 


MAURICE A. SMITH, D.F.C. 
ASSISTANT EDITOR | HEN Marshal of the Royal Air Force Lord Trenchard makes a pronouncement 
H. F. KING, M.B.E. —perhaps in the Upper House—or writes in the Press, most people in aviation 
seem to know about it. Even if they do not at once agree with him, they mull 
ART EDITOR | over his words; and as often as not they finish up by agreeing with him. Such is the high 
JOHN YOXALL | regard in which he is held. 
Last week we referred to his recent Times letter on long-range bombers. For our part 
we have written on more than one occasion of the importance of having, at the earliest 


Editorial, Advertising and possible moment, squadrons of R.A.F. long-range bombers. Appreciated though they 
Publishing Offices: are, promises of immediate support from American heavy-bomber squadrons are not 
DORSET HOUSE the answer. The so-called V bombers of today should be there in the R.A.F. to take over 
é the responsibilities for defence and attack which were carried by the Navy’s battleships 
STAMFORD STREET, ‘ and dreadnoughts in earlier generations. Their absence leaves us particularly vulnerable. 
LONDON, S.E.1. Lord Trenchard’s call for five squadrons of each of the types of British long-range 
‘. jet bomber now flying in prototype form, to be ready in eighteen months’ or two years’ 
Telephone, Waterloo 3333 (60 lines). time, did not, apparently, merit serious consideration by one senior M.o.S. official whom 


we heard discussing it. We asked ourselves why this should be, and later found an 
opportunity to discuss the possibilities with the chairman of a group of aircraft companies. 


Branch Offices: The position is, we believe, that if such a requirement was made a national objective, it 
COVENTRY could be achieved—though not economically. Many people were disappointed when 
8-10, Corporation Street. they discovered that the super priority scheme did not bring about such a result. Perhaps 
Gtitindn Cecenety S26. it was for economic and administrative reasons that our M.o.S. official discounted the 
proposal. But Lord Trenchard’s point was that the production people must be given a 
BIRMINGHAM, 2 chance to match the brains of the designers. 
— atone House, If machines such as the Vulcan and Victor (see page 142) were to be made available 
Semana Maliaeiien: Cientdaldiass quickly and in large numbers, not just the companies concerned but the whole industry 
Telephone, Midland 7191 (7 lines). would have to be called in to help. A lot of people and a great deal of expensive tooling 
would be required; but, we repeat, it could be done—and under the impetus of war it 
MANCHESTER, 3 undoubtedly would be done. 
doing 7 As things are—and the signing of the Korean armistice brightens the international 
elegrams, Iliffe, Manchester. 
Telephone, Bleckfriers 4412 (3 lines) scene—a compromise may be the reasonable answer. The first step is to decide which 
Deanagete 3595 (2 lines). of the three V bombers is required and to place a sizeable order to follow the small 
elaine batches now called for. The extent of tooling justified for an order of, say, 200 or more 
+ en aircraft could result in accelerated deliveries—and with economy of production. 


26b Renfield Street. 
Telegrams, Iliffe, Glasgow. 
Telephone, Central 1265 (2 lines). 


Pilot Error 
SUBSCRIPTION RATES 


N: amount of training and preparation has, to date, entirely eliminated pilot error 


UE. from flying, although happily a great deal has been achieved in that direction. 
a It is almost invariably an individual thing peculiar to one pilot and one set of 
circumstances. Thus, when an error of judgment is found to be the cause of an accident 
to a civil airliner, as was recently the case in the Belfast tragedy (inquiry findings, page 
153), one wonders what were the thoughts and actions of the second pilot. We submit 
that it is most unlikely that he would have made the same error at the same time had he 
IN THIS ISSUE: been in control of the aircraft. 
With these thoughts in mind we are led to suppose that the co-pilot concerned in an 
avoidable accident must normally be otherwise engaged. If this were not so, and he, 


Naval Air Days - - - - - 130 

Rotodyne Prototype too, was looking out, he would certainly voice his opinions to the pilot. A captain’s 
Grid << sa «06 131 complete command presumably does not preclude action on the part of his first officer 

Briefing the Passenger - - 135 in an instant of extreme emergency. 

The Tensioned Skin - - - 137 If we are correct in our thinking, accidents resulting from simple misjudgments should, 


in the presence of two experienced pilots, with dual controls, be completely avoidable. 

If the co-pilot is normally busy with other duties during take-off or approach and landing, 
and the Victor - --- 142 then perhaps on night or bad-weather flights he ought to be relieved of them in order 

Supersonic-Aircraft that a second mind might be concentrated, in a similar capacity to that of full back or 
Design -------+- 146 long stop, upon the job in hand. 


Cartels and Cargoes - - 140 
High-speed Research 


| 
| 
| | 
| 
| 
/ / / f LT wt 


130 


STRETTON 


FLIGHT 


IN THE RAIN 


H.M.S. “Blackcap” Stages Big Air Day Under Handicap 


not unknown, it was singularly unfortunate that the 

Royal Naval Air Station, Stretton, should have been 
under dark, low cloud and a steady drizzle for almost all of 
its Air Day programme on Saturday last. With the co-opera- 
tion of the $.B.A.C., however, an exceptionally varied static 
show had been assembled in the hangars and this, together 
with a flying display unchanged in quality if severely cur- 
tailed in quantity, made an unpromising day worthwhile 
for most of the 10,000 spectators present. 

A fire-fighting demonstration preceded the official opening of 
the air display by Viscount Leverhulme, Lord Lieutenant of 
Cheshire. First in the air was an S-51 helicopter from Gosport 
which, after displaying itself well to all parts of the crowd in turn, 
rescued a dinghy-based airman from the dangers of the guests’ 
enclosure, circled, and returned him to his dinghy. The close- 
pressing crowd forced part of the fence down, an umbrella was 
sucked inside out, and the airman hurriedly pulled the dingy back 
and climbed into it, as the helicopter returned for a repeat 
performance. 

In the delay that came before the next main item, the weather 
was seen to be causing no embarrassment at all to at least one 
flying section present. Control-line model flying, by Warrington 
Y.M.C.A. Model Flying Club, was continuing vigorously. 

A demonstration of rocket- assisted take-off was next given by 
three Sea Furies of 767 Squadron. After the first machine had 
performed a normal unassisted take-off, the second and third 
proceeded to push themselves into the air from the wet runway 
with the characteristic bangs, flames, sparks and smoke, providing 
the crowd with a most spectacular show. The Sea Furies then re- 
turned to their normal ‘“‘clockwork mice”’ réle, giving with batsman 
an exhibition of carrier approaches and dummy deck landings. 

The turn of the veteran Swordfish was next. This machine, 
alleged to be the last of its type in the Fleet Air Arm, gave an 
admirable demonstration of its slow-speed manceuvrability over 
the heads of the spectators. A most alarming “instructor and 

upil” act in Prentices flown by Lt. Sinclair, R.N., and Sgt. 
3arrell, R.A.F., preceded a short exhibition by two U.S.A.F. 
Sabres, which had hoped, given better weather, to produce sonic 
bangs. Before returning to their base at Bentwaters, they pleased 
the crowd with two high-speed low runs, well-placed in spite of 
extremely poor visibility. 


A LTHOUGH rain in the Manchester area is reputedly 


FORD IN 


Fine Weather in the South for H.M.S. ‘“Peregrine’s” 


Peregrine (R.N. Air Station Ford, Sussex), commanded by 
Captain J. C. Cockburn, D.S.C., R.N., held its annual air 
display. It shone almost without a break on the very large crowd 
who attended, and its brilliance was equalled only by the standard 
of flying. 
ha 800 and 803 Squadrons, with their Attackers, formed the 
backbone of the afternoon’s proceedings and hard though it is 


Tee: sun was in co-operative mood on Saturday, when H.M.S. 


One of No. 813 Squadron's Wyvern S.4s comes in to land. 
“Flight” 


photograph 


Out of the pale grey mist then appeared the star of the after- 
noon’s show—the North’s own delta Vulcan, flown by S/L. Wales. 
In a cloud of vapour it approached, and whistled past impressively 
to begin an almost ghostly performance, its white shape swimming 
in and out of the mist in a series of pleasingly close runs and turns. 

Of Stretton’s varied flying programme originally planned, much 
had been cancelled due to the appalling weather, but following the 
Vulcan came three further displays; one by Lt. R. Crayton, tying 
his Naval Hiller in knots and waving its tail high in the air; a joint 
demonstration of police work by the Hiller and the S-51 ( involving 
the towing of an inevitably trouserless miscreant); and the low- 
level attack by four Sea Furies on the specially built and specially 
destroyed airfield fort. 

At 4.30, as the crowd began to disperse, those aircraft which 
had stood in the static park for inspection began to get under way 
to return to their home airfields. The first to start up was the 
Wyvern, which purred gently for a minute before taxying away. 
This was a false start, however, for a moment later it stopped its 
engine, and was immediately surrounded by a formidable group of 
crash tenders. The fault, however, was not serious, and the Wyvern 
soon moved on, to be followed by the Sea Balliol, Neptune and 
silver Canberra B.2, in that order. They taxied to the end of 
the runway and took off, the Canberra providing the crowd with 
a brilliant series of slow and fast fly-pasts, steep turns and a roll, 
all visible from the enclosures despite the poor visibility. The 
Neptune then rumbled steeply up from the runway and climbed 
on course for Kinloss. The Sea Balliol took off and treated the 
crowd to a low roll before heading for its base, only to return a few 
minutes later because of impenetrable weather. The last event 
in the “departing shots’’ series consisted of the Wyvern and 
Gannet which hummed over the airfield for some minutes, bravely 
showing their various paces in the thin drizzle. 

That the Stretton spectators had been provided with as 
excellent an air show as the appalling weather permitted was 
undoubted : that, given co-operative weather, there would have 
been a tenfold increase in numbers present—with corresponding 
benefit to Naval charities—was also obvious. As ‘t was, the 
hangar-housed ground exhibitions received the fu': amount of 
attention they deserved, as did the static-parked Lincoln—though 
suspiciously great interest was centred below its wide-spanning 
and protective wings. To the commanding officer, Capt. R. H. 
Courage, O.B.E., D.S.C., and his staff must go much credit— 
even if the programme-selling Sea Cadets did get soaked. 


THE SUN 


At Home 


to pick any one particular item from superlative displays, the 
stream-landings were especially impressive in their split-second 
timing. 

The Navy’s growing strength in the helicopter field was repre- 
sented by a Dragonfly, an S-§5 and one of the few Hiller 360s so 
far in Naval service. All took to the air several times during the 
24-hour programme. In contrast was an excellent and peaceful 
few minutes with a sailplane display by Lt. H. M. A. Hayes, R.N. 
The annual jet race (senior officers versus junior) was this year 
won by the latter, with the winning Attacker making the lowest 
high-speed fly-past of the day in celebration. One realized how 
Ford kept its grass so short ! 

A very brief non-naval item was provided by the Sapphire 
Canberra piloted by Mr. Devine. No. 806 “Ace of Diamonds’’ 
Squadron, with their Sea Hawks, once again made tormation aero- 
batics look child’s play. But for sheer noise, the final item, con- 
sisting of a carrier take-off demonstration by the Channel Air 
Division (R.N.V.R.), took a lot of beating. Once airborne and 
undeterred by “heavy flak,’’ the Attackers, Sea Hawks, Fireflies 
and Wyverns (one of which is illustrated, left) made an attack on 
the airfield set-piece, which was demolished, to the delight of all, 
with a profusion of pyrotechnics. 

A static display, showing one of each of the aircraft participating 
in the flying programme—plus a R.N. Skyraider and a Sea Prince 
sporting a radar-thimble nose—was placed at the mercy of the 
public. The exhibits shown in one of the hangars also attracted 
a constant stream of people, many Londoners, in particular, gazing 
in awe at the German V.2 rocket. 

It had been a well-spent afternoon and one which gave a good 
impression of the high standards observed by the Fleet Air Arm. 
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An impression of the 
Fairey Rotodyne, 
now the subject of an 
M.o.S. prototype 
order, as described 
below. Two Napier 
Elands are specified, 
and the four rotor 
blades carry tip-jets. 


ROTODYNE PROTOTYPE ORDERED 


Fairey’s Large Helicopter Receives Research Contract 


with the Fairey Aviation Co., Ltd., for the construction of a 
Rotodyne is good news. Such a helicopter, whose flying 
characteristics practically qualify for it the name of “ converti- 
plane,” has been projected by the Fairey Company for several 
years past, and readers will recall the smaller Fairey Gyrodyne of 
five years ago, which might be described as the forerunner of the 
Rotodyne. In fact, as was stated in the special helicopter number 
of Flight (January 23rd, 1953) a Gyrodyne is at present being 
modified to serve as a test-bed for the type of tip-jet propulsion 
— for the Rotodyne. The Gyrodyne will retain its Alvis 
eonides engines to drive a compressor for feeding air to the 
tip-jets. 

An aircraft such as the Rotodyne is likely to have several im- 
portant applications—both military and civil; thus, although it 
was until recently thought of as one of the proposals put forward 
to meet B.E.A.’s Beabus specification, the design has now been 
classified as a M.o.S. research machine, and as such it becomes 
the subject of security regulations. To have ordered a civil proto- 
type might have delayed completion owing to the need to meet 
the many A.R.B. requirements concerned with civil passenger- 
carrying aircraft; such a prototype can come a little later when 
this new and very different form of aircraft has proved itself. We 
estimate that the machine should fly in about two years’ time. 

Official information about the prototype now ordered is no more 
than that it is a large helicopter powered by two Napier Eland 
turboprops and employing tip-jet propulsion for the four-blade 
rotor. Rotor diameter must be something approaching 100ft. The 
Eland is regarded as a very advanced turboprop design for which 
the unusually low specific fuel-consumotion figure of 0.49 Ib/ 
cruising h.p./hr has been announced. The company’s statement 
indicates that the capacity of a civil version of the machine would 
be 40/50 seats. In proportions, and some aspects of performance, 
it is roughly comparable with the Bristol 170 Freighter (42,000 Ib 
a.u.w.). 

The size of the particu!ar Rotodyne design shown in model 
form at Farnborough last year was somewhat smaller, namely, 
30/40 seats capacity; moreover it had four smaller engines and a 
five-b'ade rotor was fitted. The later example, briefly described 
and illustrated in January, closely resembled the impression now 
released and reproduced in this page. It may be assumed that the 
principal features of the two designs are similar and that the essen- 
tia's have now been “ frozen.” 

The main points in the design are that the main wing is of very 
simple form and construction, and quite separate from the fuse'age. 
which is bo!ted underneath. The tail surfaces and controls are 
a!so simp'e and conventional in construction and operation. One 
of the advantages of this layout is that the power. lift and control 
portions of the aircraft can be apn'ied to various forms of fuselage 
according to duty. In one version already proposed, clamshell 
rear doors are provided for use on freight and car-ferry duties. 
Another po‘nt in the design is that rotor and tip-jet arrangement 
is not tied to any particu'ar power-source. At one time a composite 
type of de Havilland unit was foreseen, but, provided that sufficient 
power is avai'able for the airscrews, and a means is found either of 
tapp-ng gas-turbine comoressors, or more probably of driving 
separate compressors behind the power units to supply air to the 
tip-jets, there are no other sp2c al power requirements. 

In operation the machine would normally take off and land as 
a helicopter, almost all the power being de'ivered to the rotor 
blades. The design provides for single-engine safety under these 
conditions. The conventional airscrews turn when hovering but 


r I NHAT a contract has been placed , the Ministry of Supply 


absorb only sufficient power to maintain directional control of the 
aircraft. Once airborne and moving forward, progressively more 
power is fed to the airscrews and Jess to the rotors until finally the 
Rotodyne is flying in the same manner as a conventional fixed-wing 
machine and using the same type of contro's—with the exception 
that the rotor blades, now autorotating (without tip-jet power), 
are providing a proportion of the lift. In these circumstances also, 
the machine can proceed on the power of one engine. 

A final safety-feature is that, in the event of a rotor or rotor- 
power failure, sufficient lift would be provided by the fixed-wing 
and tailp!ane for a norma!) landing to be made in emergency at 
fairly high speed on the runway at a main airport. 

The advantage of this layout as opposed to that of the normal 
helicopter is, of course, that by unloading the rotor, considerably 
higher cruising speeds can be obtained satisfactorily and econonic- 
ally. The earlier Rotodyne designs were intended for a cruising 
speed of about 175 kt for some two hours’ duration. This was in 
accordance with B.E.A.’s requirements at that time. It is now 
understood that the Corporation feel that a speed 10 to 15 kt lower 
wou'd be acceptable for “ Beabus ” routes. 

Of the several designs proposed by British manufacturers in 
connection with B.E.A.’s helicopter requirements, this is the first 
of such size to receive an order, and thus together with the Bristol 
company, whose twin-engined 173 has been flying for some 
months, Faireys will now naturally be in a more advantageous 
position to receive future civil orders than will makers whose 
designs have yet to be financed. 

Although in the forego:ng we have compared the Rotodyne 
with the Bristol Freighter. it might well come in its civil versions 
to be considered as the DC-3 rep'acement, promising as it dozs 
a combination of versatility, economy at medium speed and suit- 
ability for small-field operation. 


COMET GHOSTS: 600 HOURS 


HE de Havilland Engine Company announces that, as a result 

of experience gained in the first 13 months of B.O.A.C, Comet 
oneration, the Ghost turbojets operated by both B.O.A.C. and the 
French company, Union Aeromaritime de Transport, have been 
officially cleared for an overhaul life of 600 hours (as against 4<0). 
At Comet speed this is equivalent to flying ten times round the world. 

Following granting of this approval, a batch of B.O.A.C. 
engines was immediately placed on a trial extension to 750 hr. 

At the end of Tune, 1953, Ghost engines in service had com- 
pleted over 60,000 hr, and at present they are flving nearly 5,000 
hr each month—equivalent to an aircraft utilization of more than 
2,000 hr per year. 

Records show that the average B.O.A.C. Ghost attains over 85 
per cent of its anproved life. These units are now being over- 
hauled by the D.H. Engine Company at an average rate of 16 engines 
a month, and by June 26th well over 100 had been overhauled. 

U.A.T, are now achieving about 1,700 engine-hours each month, 
or more than §,000 a year. Their experience indicates, state 
de Havilland, that the maintenance man-hours per flying hour for the 
Ghost are only about half those reauired for the piston engines in 
the same airline’s service. Both U.A.T. and Air France (whose 
first and second Comets were delivered on June 12th and July 7th 
last) plan eventually to overhaul their Ghosts engines within their 
own organizations. 

The two R.C.A.F. Comets which flew to Canada on May 29th 
and June 16th, together accumulated some 500 hr, equivalent to 

2,000 engine-hours, by the middle of July. 
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VISCOUNT BUILD-UP: Fuselage and other jigs are now being installed 
at the Hurn (near Bournemouth) works of Vickers-Armstrongs, Ltd., 
in preparation for stepped-up Viscount production. 


Korea 


Wit the signing of the cease-fire in Korea last Monday the 
three-year struggle came to what it is hoped will be a definite 
end. So far as the air war is concerned, it will be many months 
before an accurate assessment of overall tactical and strategical 
results can be made. 

It has been an air war with a character all its own, and one that 
cannot be judged by any 1939-45 yardstick. 

Because air operations have been confined to the immediate 
area of the Korean peninsula, certain types of sortie have been 
flown almost to the exclusion of all others. Among these air fight- 
ing, interdiction, close ground support and reconnaissance have 
been prominent. The helicopter has firmly established its value, 
especially for rescue duties. The great Sabre versus Mig-15 con- 
troversy appears to have ended with the Sabre comfortably 
ahead in “kills,’’ despite a rather vague disadvantage in perfor- 
mance. The jet fighter as a type has proved itself as a high-altitude 
combat machine, but at the same time it has emerged as an effec- 
tive ground-attack weapon, which will not only deliver an effective 
load at long range, but also survive far greater punishment than 
its piston-engined predecessors. 

In these jet operations and in patrol and reconnaissance work 
British and Commonwealth pilots have taken a considerable share, 
a number of them being attached to American Sabre and Thunder- 
jet wings, apart from those who served in Commonwealth squad- 
rons. Several Carrier Air Groups of the Fleet Air Arm have 
operated with great success in Korean waters, and No. 77 Squad- 
ron R.A.A.F., using Meteors, was one of the first allied squadrons 
to begin operations in the Peninsula. A South African squadron 
equipped successively with Mustangs and Sabres went into action 
shortly after No. 77 Squadron. Less known, but no less useful, 
were No. 1903 Independent A.O.P. Flight and No. 1913 Light 
Liaison Flight, the only R.A.F. units operating in Korea. The 
Far East Flying Boat Wing also operated Sunderlands on patrol 
duties round the coast of Korea for most of the period of hostilities. 

War in itself is profitless to both sides; it is to be hoped that 
lessons learned by hard experience in the air over Korea may be 
put to useful purpose. 


De Havilland Gyron--Official 


S has often happened lately, the makers’ announcement of 
another new British development follows the publication of 
“‘leaks’’ abroad. ‘The de Havilland Engine Co., Ltd., stated last 
Monday that a new turbojet engine called the Gyron, the existence 
of which has been kept secret for nearly three years, has been 
giving on test, over a substantial running period, a thrust greater 
than that announced for any other jet engine. It is of axial 
type and features ‘“‘exceptional simplicity and low weight.”’ 

The significance of the three-year secrecy is that, surprisingly, 
this unit started as a private venture. More recently, following 
its promising progress, it has been adopted under Ministry of 
Supply contract and is now subject to security regulations. The 
question as to what unit would follow the series of successful 
large centrifugal turbojets of de Havilland manufacture is thus 
solved and, from the hints regarding power, an indication is 
given of the company’s assessment of power requirements in five 
to fifteen years from now. 

Apparently the Gyron was giving very high thrust within a 
few weeks of the commencement of running on the test-bed, and 
over a period of months it has shown satisfactorily low consump- 
tion and a high degree of reliability. In its first phase of develop- 
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ment it is intended for supersonic-fighter applications. De 
Havillands state that they may draw no deductions regarding 
future fighters or airliners to succeed the Comet 3, but they stress 
the significance of a new high-power D.H. turbojet of low specific 
consumption, diameter and weight. 

The design team responsible for the Gyron is headed by Major 
Frank B. Halford, chairman and technical director of the Engine 
company. Their design formula was settled nearly three years 
ago, and component trials, prototype building and testing of the 
Gyron have been proceeding since that time. 

Readers may recall that, according to an earlier American report, 
the Gyron is designed for a maximum static thrust of 20,000 Ib 
and has been running since January at about 16,000 lb. The same 
report adds that a seven-stage single-spool compressor is employed, 
and that titanium is used in the construction. 


Sir Sydney Camm R.Ae.S. President elect 


At a recent meeting of the council of the Royal Aeronautical 
Society, Sir Sydney Camm, a vice-president, was named as 
president-elect; he will take office at the annual general meeting, 
to be held next May. Sir Sydney—he was knighted last June—is, 
of course, well known as the designer 
of the Hunter and many other famous 
Hawker types. He has been chief 
designer since 1925 (he had joined 
the company two years earlier) and 
was made a director in 1935. He 
joined Martinsyde, Ltd., in 1914, and 
in 1921 collaborated with G. 
Handasyde in design work. 

Sir Sydney (Mr. Camm as he 
then was) joined the R.Ae.S. as an 
Associate Fellow in 1918, becoming 
a Fellow in 1932; he was a vice- 
president in 1950-51 and 1953-54. 
In 1949 he was awarded the British 
Gold Medal for Aeronautics. 


Sir Sydney Camm. 


Capt. Rymer—Vickers Test Pilot 
ONSTRUCTORS’ test pilots usually graduate direct from 
the flying Services; it is seldom that an airline captain makes 
a career-change of this kind. Such an exception is the appoint- 
ment, now announced, of Capt. R. Rymer as a production test pilot 
at Vickers-Armstrongs’ Weybridge Works. ‘‘Dickie’’? Rymer is a 
senior captain of B.E.A., and one with a noteworthy record. 
After his war service—which included flying with Coastal Com- 
mand, instructing, and a post as flight commander of the joint 
R.A.F.-B.O.A.C. school at Ossington—he was seconded to 


CAPT. R. RYMER at the controls of a B.E.A. Viscount. As recorded above, 
he has now become a Vickers-Armstrongs production test pilot. 
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B.O.A.C. at Whitchurch. By 1947 he was flying for B.E.A. 

In 1949-50 Capt. Rymer was in charge of B.E.A. training, 
and was conducting Ambassador, Viscount and Marathon 
development flying. During this period he became the first airline 
pilot to hold a turboprop endorsement, ani he was also the first 
commander of a turboprop aircraft on a commercial schedule— 
the Viscount 630’s flights from London to Paris. Since that time 
he has been busily engaged on Viscount and Dart Dakota sched- 
uled and development flying, and on instructing Viscount pilots. 
In the Coronation Honours List he was named as a recipient of 
the Queen’s Commendation for Valuable Service in the Air. 


Atomic Bombs by Hastings? 


CCORDING to the Daily Herald, three atomic bombs have 
been flown in R.A.F. Hastings aircraft to Woomera from an 
airfield in this country. They are to be exploded during tests at 
the end of September or early in October, the report continues. 
While we have no reason to doubt that some such activity is in 
hand, we are assured that in view of the strict official secrecy 
which has been ordered over such matters this report must be 
entirely unofficial and unconfirmed. 


The Anglo-American Conference 


At least 150 delegates from the United States, many of them 
accompanied by their families, will be coming to this country 
for the R.Ae.S.-I.Ae.S. Aeronautical Conference in September. 
A very full programme of visits and lectures has been arranged, 
details of which are as follows (longer titles abbreviated) 

Tuesday, 8th, and Wednesday, 9th.—Visits to $.B.A.C. Show. 

Thursday, r1oth.—Visit to Rolls-Royce, Derby. 

Friday, 11th.—Visit to Vickers-Armstrongs, Weybridge. 

Monday, 14th.—Visit to Handley Page. Evening: Wilbur Wright 
Memorial Lecture (Structures, by Prof. N. J. Hoff) at the Royal Institu- 
tion, followed by reception at the R.Ae.S., Hamilton Place. 

Tuesday, 15th.—Opening of the Conference, at Senate House, 
University of London, followed by lectures: Srructures for High-speed 
Aircraft, by H. L. Hibbard; Power-plants for Helicopters, by Capt. 
A. G. Forsyth; Basic Pre-requisites Tor Production, by R. A. Neale; 
Advances in Circulation Control, by C. W. Perkins and D. C. Hazen. 

Wednesday, 16th.—Lectures: Structural Adhesives, by Dr. N. A, 
de Bruyne; Aerodynamics of Compressor Blades, by H. Pearson; Contro/ 
of Flight, by P. R. Bassett; Thermal De-icing, by J. L. Orr, D. Fraser 
and J. H. Milsum; Helicopter Design and Future Operations, by R. H. 
Miller. Film: C rash Fire Studies. 

Thursday, 17th.—Lectures: The Problem of Fatigue, by R. V. 
Rhode; Pod-mounted Turbojets, by G. S. Schairer; Introduction of Comets 
into Service, by A. C. Campbell-Orde. Evening: Dinner and Dance, 
Dorchester Hotel. 

Friday, 18th.—Visit to the Bristol Aeroplane Co., Ltd., Filton. 


MOMENTUM: Getting into the Russell Adams act is Avro Canada's staff 

photographer Hugh Mackechnie. This pleasing study of CF-100 Mk 3 

was obtained from another, looping in formation; Jan Zurakowski was 

one of the pilots. Incidentally, the Mk 3 (eight 0.Sin guns in a belly tray) 

is ncw being phased out in favour of the all-rocket Mk 4. For the benefit 

of the uninitiated, it may be added that Russell Adams is Gloster’s famed 
exponent of aerobatic photography. 


THE NATIONAL AIR TOURING COMPETITION 


TH list of pilots and aircraft entered for the National Air 
Touring Competition, held by the Royal Aero Club on 
July 25th, might easily have been a page from one of the race 
programmes. In appearance, too, the colourful scene which 
rewarded our journey to Panshanger, the starting-point, had 
much in common with that preceding any of the other ‘“‘Nationals’’: 
twin rows of privately owned aircraft, varying from opulent Dove 
to tiny Junior; attendant tankers from the rival fuel suppliers; 
official armlets over blazers, shirt-sleeves or print dresses; and 
pilots earnestly discussing the briefing. 

But when timekeeper Philip Mayne flagged away the first 
aircraft the resemblance ceased. To begin with, the fastest 
machines left first, so that the prospect of overtaking was remote. 
And the prizes would go not to the swiftest pilots but to those who 
navigated most skilfully and economically. 

Pilots flew solo, without benefit of radio. Each was issued at 
briefing with a quarter-inch map of East Anglia showing the 
200-mile triangular course to be flown. To simulate 8/8ths low 
cloud certain areas were blanked off with white paper. Pilots were 
also handed three sealed envelopes containing change-of-course 
instructions and marked with Roman numerals. At the first 
turning-point (which turned out to be a disused airfield near 
Ipswich), competitors were to open the envelope whose number 
corresponded with that enclosed by a white triangle on the ground. 
Powers of observation were to be checked by the answers on a 
sheet of questions concerning landmarks encountered en route. 

Points were to be awarded on the following basis: accuracy of 
E.T.A., up to 40; observation tests, up to 60; handicap formula, 
up to 100. For those ambitious clubs which may contemplate 
holding a similar competition, we reproduce the formula by 
which handicap points were awarded:— 

(a.m.p.g. achieved) (speed achieved) 
200 + — 350 
(a.m.p.g. for (cruising speed 
type) for type) 

Before take-off each entrant furnished the organizers with an 
E.T.A., and all tanks were fully topped up—enabling the amount 
of fuel used to be checked on return. 


Messrs. Bayliss, Parker and McIntosh were unable to compete, 
so that there were seventeen entrants at Panshanger on Saturday. 
First man off was John Grierson, author and former test-pilot, 
flying Dove G-AJGT of the de Havilland Engine Company, of 
which he is an executive. Other competitors took off at five- 
minute intervals. Most were fuel-conscious, and had their aircraft 
pushed to a point just short of the line before starting their engi 1¢s. 
All but the last pilot got away on time; Miss Lettice Curtis took 
off 3 minutes late in her Fairey Junior, whose 62-h.p. Walter 
Mikron had, most unchivalrously, refused to start. Her navigation 
proved to be excellent, and but for the delay Miss Curtis might 
well have finished fourth instead of sixth. 

Speculation replaces spectacle in an event of this kind, and only 
the results of the competition can give an overall idea of what 
happened after the pilots took off from Panshanger. Four of them 
missed a turning-point and one completed the course but scored 
no points. Placings of the remaining dozen were as follows :— 


Pi. Pilot Aircraft Obs. |E.T.A. | H’cap| Total 
1 D. R. Robertson Moth Minor 50 20 61 131 
2 C. Gregory Taylorcraft 10 20 73 103 
3 Fillingham Hornet Moth 40 10 50 109 
4 Gemini 50 40 6 96 
5 6) € %. M.M. Grece | Nighthawk 60 10 17 87 
6 Miss E. L. Curtis Junior 50 20 7 77 
7 P. J. Detmoild Chipmunk 50 10 1 71 
8 P. Q. Reiss Hornet Moth 50 20 oa 70 
9 K. E. Sissons Gemini 40 20 6 66 
10 Or. H. M. Gregg Autocrat 20 30 4 54 
11 T. F. Ringer Autocar 10 10 - 20 
12 J. Grierson Dove 10 oo ose 10 


Col. R. L. Preston presented cheques for, respectively, £100, 
£50 £25 and £15 to Messrs. Robertson, Gregory, Fillingham and 
He also gave news of a somewhat double-edged consolation 
sales for the five least-scoring pilots—in the form of £5-worth of 
credit at the R.Ae.C. Touring Department. 
At which point the visiting pilots learned of a fast-approaching 
front and the party broke up with a haste which, under other 
circumstances, might have been considered unseemly. 
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HERE anno THERE 


XPSY-1 Wrecked 


THE U.S. Navy’s Convair XP5Y-1 experi- 
mental flying-boat has crashed during 
“high-speed trial runs.’’ This prototype 
(the production version is the R3Y Trade- 
wind transport) was powered by four 
Allison T-40 double turboprops. 


Culdrose Helicopter Rescue 

AN S-51 helicopter from R.N. Air 
Station Culdrose went to the rescue of 
an injured holidaymaker—a young man— 
on a rocky islet in Kynance Cove, Cornwall, 
last week. A doctor was winched down 
and attended to the patient; both were 
then flown back to Culdrose. 


Reciprocal 

IT is announced that Rolls-Royce, Ltd., 
have signed a sales agreement whereby 
Westinghouse Electric Corporation of 
Philadelphia (makers of the J34 and J4o 
turbojets) will act as their sole United 
States distributors of certain aero engines. 
The British company will likewise have 
sole distribution rights for certain Westing- 
house engines in this country. An agree- 
ment to exchange technical information 
was recently announced (Flight, June 19th, 


Pp. 769). 


Meteor-lift 

TO speed ee of Meteor T.7 
trainers for the Belgian Air Force, Avions 
Fairey are flying Meteor “Mk 4 to 7 ’’con- 
version sets from the U.K. to their factory 
at Gosselies, near Charleroi, in a Dakota 
of Fairey’s Air Survey Co. The kits could 
not be obtained from Fokker, who manu- 
facture components for Avions Fairey’s 
main Meteor F.8 assembly programme, so 
they had to be ordered direct from 
Glosters, The Dakota—normally used by 
its owners for high-altitude photography— 
was not available on July 1st, when the 
airlift was due to start, so the first loads 
were ferried from Blackbushe in a Dakota 
chartered from Eagle Aviation. The Air 
Survey Dakota began operations on 
July 18th, when a full load of T.7 fuselage 
sections was flown from White Waltham 


CONVERSION KIT: One of the additional fuselage-sections used in the Avions Fairey conversion of 


to Gosselies. The flights will continue 
until about the middle of Scptember. 
Sending similar loads by surface transport 
might take up to six weeks. 


Channel Wing Airborne 

THE Custer Channel Wing CCW-5 made 
its first test flights at Oxnard, Calif., on 
July 13th. Piloted by Walter J. Davidson, 
the CCW-5 made four hops of about 
1,000ft, becoming airborne at 40 m.p.h. 
after a run of about 250ft in each case. A 
photograph of the aircraft—which is 
entered for the New Zealand Race— 
appeared in Flight of July 3rd. 


Sweeping the Board 

THREE young Burmese, K. Thein, T. M. 
Chit and M. K. Yin, have spent five years 
in Britain (two of them are now on their 
way home). As students of airframe and 
engine maintenance at Air Service Training, 
Ltd., they have obtained not the usual two 
A.R.B. licences, but four—A, B, C and D, 
In addition, they have taken Private Pilots’ 
Licences. Mr. Yin is remaining behind to 
add one more “‘ticket’’ to his collection. 


Modellers’ Mecca 


COMPETITORS from 20 countries, and 
from as far afield as Argentina, have been 
arriving in England this week for the 
World Model Championships at Cranfield, 
on Sunday and Monday. The Canadian 
and Belgian teams were flown-over in air- 
craft of their respective air forces. Of the 
106 entries, 56 are for the important 
Wakefield Cup contest. Public admission 
to Cranfield is 2s, by programme which 
can be purchased at the gates. 


N.Z. Race News 

A FURTHER withdrawal the 
London to Christchurch Air Race next 
October is announced—it is that of the 
Republic F-84G Thunderjet entered by 
the Royal Danish Air Force. The Royal 
Aero Club also announces a_ supple- 
mentary regulation allowing the entry of a 
substitute aircraft, provided notification 1s 
made before September 25th for the Speed 


Meteor F.4s into Mk 7s, goes to Belgium by Dakota (see ‘‘Meteor-lift,’’ above). 


CLIMBING—THE EASY WAY: Three members 

of the Everest team, accompanied by a well- 

known French climber and author, travelled to 

Paris by Elizabethan to visit the French Alpine 

Club. Left to right: Mr. A. Gregory, Col. Sir 

John Hunt, M. Hertzog (the author) and 
Sir Edmund Hillary. 


Section or August 31st for the Transport 
Handicap Section. Similarly, substitute 
pilots may be nominated up to 24 hours 
before the start, subject in each case to 
R.Ae.C. approval. 


Happy Ending 

THE 16 crew and passengers of a Hastings 
which descended in the Gulf of Sidra, off 
Lybia, on July 22nd were rescued by a 
Grumman SA-16A Albatross, which is 
reported to have alighted, in the late 
evening, in a roft swell. With its own 
crew and the 16 rescued men all on board 
the Albatross was unable to take off, and 
the destroyer H.M.S. Barfleur was sent 
from Malta to embark the survivors, who 
included A. Cdre. V. D. Morshead, the 
Senior Technical Staff Officer, Transport 
Command, 


Malta Replacements 


NO. 21 PATROL SQUADRON of the 
United States Navy recently arrived in 
Malta. It is relieving No. 18 Patrol 
Squadron. No. 21 Sqn., under its C.O., 
Cdr. A. A. Barthes, U.S.N., will spend 
five months at R.A.F. Luqa, where they 
will operate as an independent unit. The 
squadron is equipped with Lockheed 
P2V-6 Neptunes and has a distinguished 
record of service in several theatres during 
the last war. 


Multum in Parvo 
TO give his air description of the Royal 
Review Fly-past, B.B.C. commentator 
Cliff Michelmore flew in a participating 
Chipmunk whose rear cockpit had been 
specially modified. Control column, com- 
pass and fuel cock were removed and a 
Plessey PTR.61 (as used in Service 
Austers) installed. This compact trans- 
mitter/receiver measures only Ilin x 
7in 13in and weighs 16 1b. A switching 
system, also designed by Plesseys, in- 
tegrated the set with the normal radio 
and intercom. equipment in the aircraft. 
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Access to 
economy 


The economics of maintenance are highly 


susceptible to variations in accessibility. 


In the design of the Eland maintenance 


facilities have been carefully studied, 


and the extreme compactness of this 


high-rated unit has been achieved in a 


manner which aids access to all points 


subject to periodical attention. 
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on deck or swung gracefully outboard on sturdy davits 
ready to be lowered away, have a comforting and reas- 
suring look; for sea passengers, boat drill holds few fears. 
In contrast the very mention of safety equipment and pro- 
cedures to air passengers is likely to be regarded with as 
much gloom as the onset of an emergency itself, and requires 
great tact; yet a far greater measure of individual action is 
required of an air passenger if things go wrong, and passenger 
emergency ‘briefing’ should be made the subject of a fine 
study in psychology, imagination and foresight. 

The need for reduced weight and bulk renders the personal 
safety equipment provided for air passengers less accessible and 
(at first sight) less simple than that used at sea, but a few easy 
directions about finding and using it are all that passengers 
actually require. The nature of the circumstances in which it will 
be required, if at all, preclude any chance of detailed instructions 
being given in that event. Therefore the operator, in discharge of 
his moral responsibilities towards passengers, must arrange for 
verbal instruction to be given, in addition to the wall-diagrams 
provided in the cabin, and possibly the issue of a passenger’s 
safety leaflet. 

It will always be the verbal briefing which exerts the greatest 
influence, because the spoken word is capable of the greatest 
appeal. Ideally, the instructions should be given aboard the air- 
craft, with the passengers seated, and with no disturbing sounds; 
in these circumstances passengers are able to concentrate upon the 
nature and stowage positions of the equipment or fittings described 
to them, and to ask questions if they desire. When there is no 
opportunity to speak to passengers in their seats without the 
engines running, the main part of the briefing should be done 
elsewhere on the ground, with a demonstration of the life jacket 
there; while the directions about stowages, and the position of 
emergency exits, should be given in the air. This at least provides 
the advantage of training cabin attendants to perfect a technique 
of being able to hold the attention of passengers sufficiently to 
instruct them, above the sound of the engines. 

Should an emergency subsequently occur which necessitates the 
order ‘Prepare for ditching,”’ it should then only be necessary for 
the cabin attendant to issue a “‘reminder’’ briefing in the limited 
time available; there are so many other important things for an 
attendant to see to at such a time—liaison with the captain, stow- 
ing and securing of loose equipment, “‘clearing away” the survival 
gear—that detailed instructions to passengers may be impossible; 
hence the value of pre-flight and pre-emergency briefing. Never- 
theless, it is of great importance to preserve the proper sequence in 
reminding passengers of these vital points—smoking, constrictive 
clothing, lifejackets, seat-belts, spectacles, false teeth and sharp 
objects, bracing, and emergency exits—because the sequence in 
which things are done is one of the most important things to con- 
sider when devising a drill. 

Three phases have to be provided for in a forced landing— 
impact, evacuation of the aircraft, and subseouent survival in the 
new environment. Logically, it seems useless to provide for 
evacuation, or ultimate survival, if the precautions against the 
effects of the impact have been ignored, in case passengers do not 
have time to complete all these precautions before the landing is 
made. Unfortunately the question of whether a certain sequence 
is practicable or not often makes a nonsense of mere logic and, 
finally, calculated short cuts to save time on the more involved 
procedures can sometimes be permitted to take precedence over 
either of the two virtues just mentioned. 

The loosening of constrictive clothing, and the donning of life- 
jackets, are precautions against drowning, part of the problem of 
ultimate survival in the new environment; fastening seat-belts and 
removing spectacles, false teeth and sharp objects from the per- 
son are precautions against the dangers of deceleration on impact 
and should be done first, by logical sequence. Yet lifejackets 
cannot be put on and fastened properly by a person who is strapped 
tightly in a seat, nor can certain articles of clothing, likely to exert 
a constrictive effect when shrunk, be reached when the wearer is 
so tethered. The removal of sharp objects from the pockets can 
better be done before being strapped in, but the donning of the 
lifejacket takes the longest time of all the actions, and should 
therefore be started as soon as possible. 


Gir lifeboats, whether snugly griped and chocked 


BRIEFING the PASSENGER 


Some Thoughts on Emergency Procedure 


By CAPT. R. C. 


QO. LOVELOCK 


To make his poem, the author of this article (an experienced 


airline pilot) has, perhaps, painted a purposely rather gloomy 
picture of the confusion that may occur during preparations for 
an emergency landing. Incidentally, his passing reference to 
a cabin loudspeaker implies that the installation of such systems 
might be well worth while, especially in the newest aircraft with 
their reduced noise-levels. Last year, it may be remembered, 
Capt. Lovelock received the Queen’s Commendation for Valuable 
Service in the Air, in recognition of his skilful forced landing of 
a Hermes IV, with 60 on board, which had lost its starboard 
outer airscrew. 


It is likely that the correct sequence may be destroyed, with 
possibly disastrous results, because of two characteristics of the 
human mind when presented with danger in circumstances with 
which it is not familiar; it may be found, during an emergency, 
that passengers are incapable of absorbing and remembering many 
directions at a time, and also that they tend to imitate one another. 
Since current practice recommends that certain emergency exits 
should be opened in the air, that lifejackets should not be inflated 
before leaving the aircraft, and that in some circumstances it may 
be advisable to ‘“‘shuffle’”’ passengers, these characteristics of fear 
—the beginnings of panic—could have very serious consequences ; 
but the problem is not insoluble. 

First, no “shuffling’’ of passengers should ever be attempted 
until the passenger briefing, and hence the cabin attendant’s con- 
trol over them in the new circumstances, is complete; and 
secondly, the emergency briefing of passengers should be as nearly 
simultaneous as possible. Unless a loudspeaker system is fitted, 
it will not be possible to brief all the passengers at once. In, say a 
27-seater, it will probably be necessary for the cabin attendant to 
divide them into as many as six or seven groups for this purpose; 
yet they will usually be in sight of one another. Unless the cabin 
attendant can keep them “‘in step,’’ there is a chance that those 
out of earshot, seeing the first group reaching for lifeyackets, may 
do likewise. Forgetting the restriction, or actually seeing children 
being told to inflate their lifejackets inside the aircraft, they may 
inflate their own prematurely, with all the undesirable complica- 
tions of the need for instruction on deflating, and subsequent 
difficulties of reinflation by air from the mouth when in the water. 

The important point is that the cabin attendant should make no 
attempt to brief each group right through straight away; the pas- 
sengers forming the group will be incapable of remembering, all 
the directions at once, and they will require time to adjust their 
lifejackets, and to absorb the directions upon the limitations of 
lifejackets, before being reminded of the next actions. Therefore 
the cabin attendant should give each group only about two points 
at atime. For instance, after explaining briefly the nature of the 
emergency, the orders “‘Loosen collars and ties and all constrictive 
clothing. Put on your lifejackets but do not inflate them before 
leaving the aircraft, except in the case of small children’’ should be 
given to each group in succession; thus everyone will have received 
some reassuring attention, and everyone will have been given 
something definite to do, right from the beginning. By the time 
the cabin attendant is able to return to the first group, that group 
will be ready for the next lot of directions: “‘Fasten seat-belts and 
do not unfasten them before the aircraft has come to rest; remove 
spectacles and false teeth; remove all sharp objects, such as pen- 
cils and brooches from the person.’’ 

The psychology of fear, as is well known, is such that energies 
for self-preservation are created, and the feeling prevails that one 
ought to be doing something; if this torrent can be diverted from 
expressing itself in faultv action, it may give the memory an oppor- 
tunity to reassert itself. In the circumstances described, the 
details of the pre-emergency briefing, absorbed under much more 
favourable circumstances, then have an opportunity to return to 
mind. It is also important that the ascendency of the cabin attend- 
ant over the passengers, for their benefit, should never be lost. 

When (continuing the briefing) the subject of emergency exits 
is reached, the passengers have to be told not only where these 
exits are and how they are operated, but that certain ones will be 
opened by the crew in the air, and that the passengers may not 
touch the others before the aircraft has come to rest. A warning 
must be given, too, that the opening of these exits by the crew 
in the air (when depressurization is complete) will create a great 
draught and a great noise, with considerable discomfort, possibly, 
from cold. 


“Shuffling,”’ which may be necessary to remove ineffectual 
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people from seats near emergency exits, and to fill up rear-facing 
seats (possibly passing children to occupants of those seats), can 
now be done safely if time permits. If it is attempted before pas- 
sengers are all feeling reasonably secure in their minds, “‘shuffling”’ 
might be misinterpreted as a scene of unrehearsed disorder, to say 
nothing of the possibility that passengers taking part in it, without 
previously having fitted their lifejackets, might not know whether 
to use the one from the seat vacated or from the seat to which they 
were now being directed. 

When the briefing is complete, and the cabin attendant has per- 
formed the remainder of the cabin duties according to the drill, 
and has reported: “‘All ready in the cabin”’ to the captain, the latest 
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estimate of the time remaining can be passed to the passengers, 
with further reminders of the details of bracing for impact. 
Finally, in the time remaining, a last sympathetic “‘pep’’ talk to 
prepare them for the several shocks anticipated on impact, the fact 
that the lights will go out (through the operation of crash inertia 
switches) if it is at night, and that the sea will possibly be very cold, 
may be the means of preserving many lives. What with noise, 
darkness perhaps, the urgency to get out quickly, and the shock of 
immersion, a ditching can never be anything but very unpleasant. 

Fortunately such occurrences are rare, but accidents are never 
less serious for happening less frequently—often quite the 
reverse; and the cabin attendant’s responsibility towards passen- 
gers in such circumstances is to be ready to do a lot of their 
thinking for them. 


THE FUTURE OF LONDON’S AIRPORTS 


civil air terminals for London, with particular reference to 

the part to be played by Gatwick, were announced last 
week. In the House of Commons, Mr. Alan Lennox-Boyd, 
Minister for Transport and Civil Aviation, said that the original 
Gatwick plan, published a year ago, had been modified in the light 
of discussions which had taken place with local authorities, the 
Crawley Development Corporation, and the Railway Executive. 

Both runways had been shifted westwards by about half a mile, 
and the southern runway would become the first to be built, the northern 
runway being built later if the traffic required. The line of both run- 
ways had been swung five degrees counter-clockwise, ‘These changes 
rendered unnecessary the expensive westerly diversion of the London- 
Brighton road. 

It was now proposed to divert the road along the eastern boundary 
of the airport immediately to the west of the railway, so combining 
access to the terminal buildings and the airport with local access to the 
railway station. Moreover, as such access was required in any event, 
diversion of the road would not prejudice the ultimate construction of 
the Brighton radial road east of the main railway line. 

The new layout had several advantages over its predecessor, and the 
Government were convinced that the thought which had been given 
to the project in the past twelve months had been well worth while. 
The alterations in the plans would, of course, be discussed with the 
appropriate local authorities and with the Crawley Development Cor- 
poration. A public local enquiry would be held into the details. 

In reply to Mr, Frank Beswick (Lab. Uxbridge), the Minister said it 
was not possible to state when work would begin, as obviously the 
results of the public local inquiry must first be received. He said that 
the terms of reference of the inquiry were bound to be limited, as 
the Government had satisfied themselves that there must be an alternate, 
and that it should be at Gatwick. It was proposed to surrender Northolt 
from civil flying between 1955-56, when the aerodrome would revert 
to Air Force use. An assurance has been given by the R.A.F. that 
flying there would be subordinate to the civil needs of London Airport. 
Mr. Lennox-Boyd told Mr. Charles Ian Orr-Ewing (Con. Hendon 
North) that the estimated cost of the first stage of the scheme was about 
£6,000,000 (over 7 years). 

The Government's decision to develop Gatwick is fully explained in 
a White Paper* entitled London’s Airports, which states that the num- 
ber of scheduled flights in the London area may well double within ten 
years, To solve the resultant traffic-contro]l problems, it is popes to 
reduce the number of airports from seven (London, Northolt, Black- 
bushe, Bovingdon, Croydon, Gatwick and Stansted) to three—London, 
Gatwick and Blackbushe. The reasons for choosing these three airports, 
and the use to which they will be put, are set out as follows : 

Ninety per cent of air transport flights in the London area at present 
use London Airport and Northolt. These airports are only five miles 
apart. It is becoming increasingly difficult, and may in time even 
become dangerous, to use them both at once. Soon it will be necessary 
for civil flying at Northolt to cease . . . 

In good weather London Airport should be able to deal for many 


Dieu of the Government’s plan for developing three 


* Published at 6d. by Her Majesty's Stationery Office. 


years to come with all the traffic expected (apart from some charter flights) 
except in the summer when travel is at its height. During this period 
an additional airport will be needed to take some of the seasonal services 
now operated from Northolt to places such as the Channel Islands and 
to near Continental resorts. Furthermore in the bad visibility so often 
met with near London there will be times when some or all aircraft will 
have to be diverted away from London Airport. To receive these aircraft 
two other airports are needed, one of which would serve as the main 
alternate and base for the seasonal services just mentioned. The other, 
while retaining a few locally-based operators, wou'd be used as a 
supplementary aerodrome to handle aircraft which for any reason could 
not use the main alternate. Unless the problems of diversions and of 
seasonal traffic can be solved, international traffic may turn away from 
these Islands and this must at all costs be prevented. 

In reaching the decision that London needs three airports for these 
purposes, Her Majesty’s Government have considered whether future 
technical developments would lessen the demands for aerodromes with 
large runways. Navigational aids and operational techniques will con- 
tinue to improve as the years go by, but with the growth of air traffic 
these devices cannot of themselves solve the problems. . . 

In selecting alternate airports several requirements must be satisfied. 
Ideally, they should have good visibility when the main airport has bad, 
should have convenient and rapid access to London, should lie on the 
main air routes serving the capital, should pose no intractable traffic 
problems and should create as little disturbance as possible to property, 
amenities and agricultural land. Most of the air services converge on 
London from the South and South East so that the main alternate should 
be South of the capital. The second alternate should be to the West. 

Of the five minor airports near London (Blackbushe, Bovingdon, 
Stansted, Croydon and Gatwick) none can be used intensively, the first 
three because of air traffic contro! problems and the last two because the 
are too small. These airports have been considered, together with all 
airfields and likely sites within a radius of about 50 miles of Central 
London, as possible places for development as the main alternate . . . of 
all the sites Gatwick alone meets substantially all the requirements. Her 
Majesty’s Government accordingly propose that it shall be developed 
as the main alternate airport, and that Blackbushe shall be used as 
the supplementary since it is the most suitable aerodrome for that pur- 
pose. A third airport (Stansted) must be held in reserve in case traffic 
increases even more than is expected .. . 

Gatwick will not be used intensively all the year round. Its principal 
purpose will be to receive aircraft diverted from London Airport when 
visibility is poor there and this purpose could not be achieved if too many 
regular services were based at Gatwick. It is intended that London 
Airport shall take over most of Northolt’s traffic, and that Gatwick’s use 
as a base shall be restricted to some short distance services and to 
charter operations. Almost all the short distance services will operate 
only in the summer months and the hours of daylight. 

Appended to the White Paper is a map showing traffic in the 
London area to be distributed as follows: N.W. quadrant, containing 
Bovingdon—20 per cent; N.E. quadrant, containing Northolt and 
Stansted—12 per cent; S.E. quadrant, containing Gatwick and Croydon 
—-52 per cent; S.W. quadrant, containing Blackbushe and Farnborough 
~—14 per cent. The remaining two per cent of movements are between 
London-area airports, 


Revised layout for the new ter- : 
minal at Gatwick. The present ADDITION 
grass aerodrome is shown Sy | 
shaded. The first stage of ne 
development will be the con- y 
struction of the southern E.-W. 
runway, taxiways, parking -CHARLWOOD 
space, the terminal 
building and sufficient hangar 
space to enable Croydon to be \ 
released; most of this work 
should be completed by 1958. 
Construction of the northern 
E.-W. and subsidiary (N.E.- 
S.W.) runways depends on, 
respectively, traffic require- 
ments and the development of 
cross-wind landing techniques 
for small transport aircraft. 


@m 1ST STAGE (1ST PHASE) 


) 


J 


60905 ne GATWICK 
O 
© 


The completed fuselage of Provost size. 

Although it was made of whatever came 

readily to hand, the skinning is seen 
to be unusually smooth. 


T the present time much thought is being given to ways 
and means of reducing—or at least keeping in check— 
the weight and complexity of modern aircraft. It is 

satisfying to be able to give details of an entirely fresh 
approach to this problem which, properly applied, shows 
extraordinary promise. It is, like so many good things, so 
obvious that one wonders why it was not thought of before. 

The history of the method goes back to 1943, when Mr. L. C. 
(“ Toby a Heal was in charge of the design of the Miles E. 24/43 
supersonic experimental aircraft. This machine—which would 
undoubtedly have been the first truly supersonic piloted aircraft 
in the world had it not been so regrettably abandoned immediately 
after the war—had a fuselage of circular section incorporating 
annular fuel tanks. The layout posed grave difficulties and, al- 
though these were eventually surmounted, Mr. Heal was con- 
vinced that a simpler structure with better accessibility could 
result from a fresh approach to the problem. 

During the early part of 1948 he conducted his own investiga- 
tion into the subject and took out a provisional patent in 1948 
for the system he had developed. Mr. Grinsted, who was then 
D.A.R.D. at the Ministry of Supply and Aircraft Production, be- 
came interested. He called a meeting with production specialists 
at the Ministry and, as a result, a development contract was prom- 
ised with “a firm of suitable manufacturing experience ” for the 
construction of a fuselage to the Heal design. Mr. Heal subse- 
quently went as assistant designer to Percivals and later Mr. W. 
A. Summers and Mr. L. G. Frise agreed to undertake the con- 
struction of a fuselage roughly to the 
dimensions of the Provost. (The Provost 
was chosen as a basis, in order to reduce 
cost and deliberately to make the experi- 
ment as difficult as possible; the short 
structure and _ side-by-side seating in- 
volved a high degree of taper and 
curvature. ) 

The contract—then authorized by Mr. 
R. Graham, M.I.Mech.E., F.R.Ae.S., now 
D.A.R.D.—was solely for the construction 
of a fuselage to prove the principles 
involved, so no stressing was deemed 
necessary. On the successful completion 
of the fuselage, the M.o.S. requested an 
extension of the contract to include test- 
ing. This was done, with the results given 
in the accompanying table, which sum- 
marizes the results as submitted to the 
Ministry of Supply. 

That the results are nothing short of 
extraordinary is underlined by the fact that 
the materials used were whatever came to 
hand at the time; the edge members were 
of 20 gauge, and some of the skins were 
reclaimed from a scrap heap at Exeter. It 
was in no sense a good example of the type 
of construction envisaged. 

At this juncture, the M.o.S. took the view 
that, although the princip!e appeared to be 


The completed half-fuselages being joined at 
Luton; internal ties and bracing frames were 
removed when the union was complete. 


137 


THE TENSIONED 


SKIN 


A New System of 
Fuselage Construction: 
Double Curvature with 


no Presswork 


sound, they were not prepared to finance any special design 
embodying it. Eventually, its proposer joined the firm of Aviation 
Traders (Engineering), Ltd., at Stansted Airport, as chief of the 
experimental and design department, and with a completely free 
hand to develop his idea. 

From small beginnings, about the end of last year, a DC-3 
replacement project gradually crystallized in Mr. Heal’s mind as 
being singularly suitable for his purpose. He was convinced 
that such a design would greatly benefit by the reduced structure- 
weight and excellent simplicity which could be obtained. 

Before discussing the project itself, attention should be turned 
to the system of construction developed. ‘Termed by its originator 
the “ tensioned-skin ” process, it is suitable for all types of fuselage 
in which smooth double-curvature is present throughout the 
whole, or part of, the length. A good case can be made out for 


Exptl. Fuselage Curved Panel Provost Fuselage 
Type of Test 26 s.w.g. skin 26 s.w.g. skin 74 s.w.g. oa 
Torsion 1.52 x 10° Ib/ft/rad — 0.37 x 10° Ib/f /rad 
Bending 47.8 x 10" Ib/ft/rad 8.3 «x 10" Ib/fc/rad 
Perm. buckling 176 Ib/in 104 Ib/in 82 Ib/in 
Ule. strength 241 Ib/in shear 162 Ib/in 82 Ib/in 
Mod. or rgdty. 3.12 « 10° Ib/sq in | 0.77 x 10° Ib/sq in 


N.B.—Provost had concentrated fin load which could have influenced buckling; 
ultimate strength probably higher than figure given. Experimental fuselage shear 
failure at 241 Ib/in due to local attachment; with improved construction, much 
higher shears possible. Experimental fuselage was 6 per cent lighter than that of 
Provost and skins showed no slackening during creep test 
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In their passage through 

a factory orthodox skins 

frequently suffer damage; 

this tensioned-skin panel 

is less vulnerable, and can 

readily be transported 
and stored. 


the adoption of the system in several types of aircraft, including 
fighters, but there is no doubt that it is particularly applicable to 
large transports. 

The fuselage—of circular section—is divided longitudinally 
into a number of identical strips running from nose to tail; each 
strip then becomes a regular panel with both edges of common 
curvature. Since these panels are identical in profile, their 
developed shape can be cut out from flat sheet very simply. In 
the aircraft now being built. the skin is of 26 gauge D.T.D. 610, 
and the fuselage panels, of which there are ten, are each some 42ft 
in length and of about 100 sq ft in area. 

All the skins for these ten pancis are cut together in the flat 
beneath a common template. A simple rip-saw is used, and all 
that remains to be done is to file the hans lightly to remove burrs. 
Each panel is then placed on a flat worktable and stiffened with 
edge members of the type shown in the accompanying drawings. 
These edge members are attached with dimpled Bif rivets, but 
Mr. Heal points out that spot or seam welding or Reduxing is 
quite practicable; if a bonding process is adopted, only one 
reversible heater press is necessary, for the work is flat and the 
curvature of all panel edges constant. 

Transverse curvature across each panel is then introduced by 
the attachment of the framelets, and the panel is finished by the 
addition of a reinforcing bridge-plate or gusset at each end. The 
photograph at the top of this page shows a completed panel of the 
original fuselage to Provost dimensions. 

A completed panel is next placed over a wooden assembly jig 
and firmly attached by ties at the end of the larger diameter. Then 
comes the most surprising part of the procedure; as shown in an 
accompanying diagram, the other end of the panel can now be 
down manually until the panel is lying tightly against the jig in its 
completed double-curvature condition, the tensioned skin con- 
forming exactly to profile. The 100 sq ft panels have edge members 
of 24 gauge D.T.D. 610, some 34in in depth; yet the writer can 
confirm that they can readily be bent to their final shape in 
about a minute without the use of any tools whatsoever. 

When the panel is in position and secured at both ends, a 
second panel is placed adjacent to it and also bent round and 
secured at the other end. Other panels are added until the com- 
plete jig for half a fuselage is covered by, in this case, five panels. 
Finally, the half-fuselage is completed by occasional through-bolt- 
ing of each panel to its neighbour, the bolts passing through a 
frame turn-up, an edge member, the adjacent edge members and 
another frame turn-up in that order. Temporary half-frames are 
then bolted on the structure-ends and struts or ties are secured 
at suitable locations along the half fuselage to hold it to shape. The 
half-fuselage is then lifted off its jig and any further cutting and 
riveting that may be required can be carried out with free access 
to both sides of the structure. 

When two such halves have been mated to form a completed 
shell, the ties and end frames may be removed. At this stage of 
construction the flooring and local reinforcement may be added, 
after which door and window openings may be cut. 

The design of the panel-edge stiffeners ensures that the neutral 
axis lies beneath the skin at the maximum width of the panel. The 
maximum tension therefore occurs along the axis of symmetry 


In this diagrammatic side eleva- 
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down the centre of each panel, while the 

stiffening edge members are in corres- 

ponding compression. One advantage 
of this tensioning over the main area of skin is that an almost 
mirror-like surface is obtained even with very thin gauges of 
material. In fact, a visitor inspecting a fuselage made by this 
means typically quotes the skin gauge as being considerably heavier 
than it really is. Again, since panels can carry a much greater 
stress in tension than in compression, it is clear that pre-tensioning 
the skins is advantageous for all normal conditions of loading, for 
the parts placed under a compressive load have to be brought 
back to zero stress before any compressive stress occurs. 

The complete list of advantages claimed for Mr. Heal’s construc- 
tional method as applied to a circular-section fuselage reads: 

1. A complete set of outer skins, being of similar shape, can all 
be cut and pre-drilled together for all common rivet holes whilst 
temporarily attached to a template. 

2. The attachment of the edge members can be accomplished 
by riveting, welding or cementing. For the latter method, a single 
heater press only is required. ‘These methods can be carried out 
with the skins in flat condition. 

3. Material for the skins may be used in the as-received condi- 
tion. Since there is no stretch work involved, no heat treatment 
is necessary, and D.T.D. 610 and also D.T.D. 687 and higher- 
grade materials have been so employed. 


EDGE STIFFENER 
RUNNING LONGITUDINALLY 


VERY THIN SKIN 


TRANSVERSE FRAMELET 


Constructional details: the main edge members are joined back- 
to-back and riveted along the edges of the webs; the framelets are 
through-bolted across their turned-up ends. 


4. The erection or forming jig is extremely simple, intended 
merely to control the longitudinal profile of the panel when 
bending. 

5. Double curvature may be produced by the simple act of 
manually deforming the individual panels longitudinally on a 
suitable forming jig. This method has the advantages of intro- 
ducing tension in the skin which resists the onset of buckling 
under load besides reducing the bad effects introduced under the 
effects of pressure differential at altitude; replacing normal quilting 
of skins, due to riveting, with a surface of exceptional smoothness; 
elimination of all expensive stretching operations and equipment 
normally required to obtain double curvature; and reduction of 
manhours required to trim and fit skins, replacing the normal 
hand riveting on the final assembly jig with unobstructed machine 
riveting in the flat. 

6. With the present 42ft panels of almost 100 sq ft area, the 


ALL LONGITUDINAL CURVES 
OF CONSTANT RADIUS 


tion the amount of longitudinal 


curvature involved is apparent. 
The framelets are attached to 
the skin at such an angle that, 
when the panel is bent to its final 
profile, they lie at right angles to 
the fuselage longitudinal axis. 


PANEL ASSUMES THIS POSITION 
UNDER ITS OWN WEIGHT 


PANELS LOCATED HERE 
WITH TIES AND STRAINERS 
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REINFORCING PLATE TO REACT 
SKIN TENSION AT ENDS OF PANEL 


At the end of each panel a bridge- 
plate accommodates the end-load 
and so stabilizes the structure. 


maximum built-in tension approximates to 16,000 Ib/sq in, which 
results in a skin of almost mirror-like smoothness over the entire 
area. 

7. Large holes such as would be required for window openings 
and doors have been satisfactorily cut in panels without loss of 
skin tension. When tensioned, the basic continuous skin is capable 
of taking the shear and end loads. Reinforcings required for local 
attachment are beneath the outer skin, leaving the external surface 
free from discontinuities. Very large cut-outs are bounded by 
suitable reinforcings added to the tensioned skin and frames 
internally before the aperture is cut. 

8. Sub-contracting transport problems are eased, since a 
“Queen Mary” trailer could handle sufficient panels for five or 
six fuselages of DC-3 dimensions. 

9. Large-scale repair becomes possible by the removal of a 
part or the whole of a panel or panels from the damaged structure, 
owing to the unit type of construction and the avoidance of skin 
lap joints. 

10. Construction takes the form of a longitudinally split shell 
enabling half fuselages to be brought to a fair state of completion 
before they are joined together, with a separate floor attached to 
one half or to the complete shell. 

11. Actual testing has proved that the stiffness of the final 
structure compares very favourably with that of a conventional 
fuselage using thicker skins of similar material. 

Such, then, are the advantages claimed for the Heal fuselage 
construction; the fact that its sponsor is seeking to publicize it is 
evidence of the progress made, and can be taken as indicative of 
the promise which it holds. On the debit side, to ourselves at 
least, there appears to be virtually nothing. It is to be noted that— 
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(Below) In the DC-3 replacement 
now being built the fuselage panels 
begin aft of the cockpit, at a point 

where the fuselage diameter is 

nearly at the maximum (fore- ba 
ground). A half fuselage is here 7 
being assembled in the simple / 
erection jig. 


HALF FUSELAGE SHELL 


as indicated by the comparatively light load required to deform 
the panels—the pent-up strain energy is sufficient only to resist 
the early onset of buckling under load. 

There is no doubt that, provided that it is applied to a fresh 
design in which no compromises are made, the method has much 
to commend it; the certain reduction in tooling and all other costs 
and the improved appearance of the fuselage alone represent 
important advantages, and combined with the considerable reduc- 
tion in weight possible makes a very strong case for its serious 
attention. 

At present, Aviation Traders (Engineering), Ltd., are proceed- 
ing with full-scale constructional experiment on a design specially 
developed for the purpose; this aircraft, known as_ the 
“ Accountant,” will be described in an early issue. That this is 
possible is largely due to the enterprise of Aviation Traders, and 
—in the first instance—to the assistance of Percival Aircraft, Ltd., 
for building and proving a test fuselage. 

Further developments are the applications of the method to 
the construction of wings and tail surfaces, and the use of cemented 
skins; we shall watch the work with interest. 


VOL DE NUIT 


E have all become accustomed by now to find among the 

more solid aeronautical fare provided at the Salon de 
l’Aéronautique something of the elegance and graciousness of 
France. 

This year it was offered to us in even greater measure in the 
form of an enchanting flight over the illuminated chateaux of the 
Loire. A series of these flights was arranged by Air France for 
the duration of the Salon and in its honour. 

We left the Aérogare in the evening of that wonderful Sunday 
on which we had been present at one of the finest flying displays 
we have ever seen. We drove in the twilight to Orly, where we 
embarked in the DC-4 F-BELH. It was arranged that only 
forty passengers should be accommodated in this 66-seat aircraft 
in order to ensure that everyone had a position from which there 
would be a perfect view. 

We set course for Orleans, soon achieving our selected height 
of 1,000ft. Our first treat was a glimpse, from a lighted cabin, 
of the Cathedral of Orleans, which slid by beneath us and served 
to whet our appetite for what was yet to come. 

The short pause between Orleans and Tours was taken up by 
an inspection of the special and attractive flight-folder which 
contained a short history of each chateau as well as a selection 
of the wonderful publicity material of Air France. Here, too, 
it was explained with subtle skill that the DC-4 had been chosen 
for this cruise because of its “‘ moderate ” speed; the more modern 
Air France equipment would have flown too fast for one to 
catch more than a fugitive glimpse of the chateaux! 

We purred on over Tours, where the lights of the city shim- 
mered round the Cathedral of St. Gatien, which was itself aglow 
with light. And now the stage was set. The lights in the cabin 


went out and the Twin Wasps hummed sweetly and provided a 


fitting background to this unique air show. We had reached our 
first chateau—Langeais. 

It is ironical that, from now on, when the floodlit castles we 
had come to see revolved beneath us in their fantastic lambent 
majesty, no words can be found properly to translate their par- 
ticular loveliness. They were like jewels lying on a velvet pillow. 
The texture of the ancient walls was aglow under the dark sky and 
could be seen in perfect reflection in the calm water of the Loire. 
Around some the dark shapes of trees served to throw out the 
light with piercing intensity. The great arches of Chenonceaux, 
standing in a wide pool, appeared to have been flooded-in with 
Indian ink and the turrets of Chaumont gleamed with a slippery 
blue. 

Having attempted, thus inadequately, to describe the objects 
of our journey we can only return to more prosaic terms in order 
to record that round each chateau we made one complete turn to 
port and then one to starboard, though not necessarily in that 
order. Indeed, we who were sitting on the port side were always 
pleased when our turn came second, since our aircraft inevitably 
lost a little height in the first turn; thus, on the second, one was 
a little closer to the dark hills, the circling Loire and the glowing 
castle. 

The tour embraced the chateaux of Langeais, Usse, Azay-le- 
Rideau, Chenonceaux, Amboise and Chaumont; and then once 
more the lights went up and the elegance of the flight was com- 
pleted with a light dinner which hinted at the gastronomic 
delights of Touraine while one more jewel was sighted as the 
Cathedral of Chartres glided past beneath the wing. 

This flight was a microcosm of France—the glory of the 
country, wine and food served with delicacy, the ready acceptance 
of the air by ordinary people, and the beautiful pilotage of the 
aircraft. F. 
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CARGOES 


A Challenge on Freight Rates 


By G/C 


ITIZENS of the United States of America, in spite of 
their bitter opposition to monopoly, have overlooked 
one of the most powerful cartels in history : a cartel of 

which they are founder-members and of which, in spite of 
threats to break away by some of their own constituent com- 
panies, remains the arbiter of all international air rates. 

In official circles in Great Britain, I.A.T.A. is regarded as un- 
touchable. But the time has come to examine whether I.A.T.A. 
has not, in fact, fulfilled its purpose, at all events in its present 
form. 

Inevitably, the comparison between sea and air arises, and it is 
admitted that the North Atlantic Conference decides rates to be 
charged over that sea route. But the comparison is superficial 
because, whereas the Conference carries its authority entirely 
from its members, and there is nothing to prevent any non- 
member setting his own rates—and this does happen—I.A.T.A. 
carries the authority of Governments when international opera- 
tions are in question. 

The argument that a ‘‘free-for-all’’ in the air would be dis- 
astrous, leading to reduced standards of safety, is not necessarily 
true, although economics make self-imposed control of rates 
desirable in certain cases. What 1s true is that through elimination 
of free competition the unfortunate public has to buy its travel at 
top prices. Safety can be catered for without rate-control and the 
capital cost of setting up a modern air fleet is to-day of such 
magnitude that no shoe-string operator could even contemplate 
the project. 

A factor even more serious than the frustration of the individual 
is the throttling of trade by the restriction of air freight to a mere 
trickle. ‘The United States is the present yardstick of what can be 
done in this direction. That country has all the oft-quoted ad- 
vantages which we lack—or so it is said! But with a rapidly 
expanding Colonial Empire, with present developments of suitable 
British aircraft and with fuel costs at the lower level available to 
operators clearing foreign, we have our own potential advantages. 

‘To hark back to shipping, no rate control hampered the full 
development of our international trade from the seventeenth 
century on, Within the Colonial Empire, it is true, we can doubt- 
less demonstrate what can be done and the field is large enough to 
be encouraging. Allowing for a load-factor of under 60 per cent, 
the britannia Freighter will be able to carry loads to Nairobi at 
7s a kilogramme against present rates ranging from 19s 6d to 
$s §d. With proper utilization and experience this can be reduced 
to under 4s a kilogramme, or less than 2s a pound. 

In terms of the freeing of trade and the encouragement of 
development, it is impossible to over-estimate the importance of 
such a result. A piece of furniture (with only a soft protection 
weighing a pound or two needed instead of a packing case), a 
refrigerator, a piece of machinery, or any other commodity weigk- 
ing 100 lb could be carried 6,000-odd miles for £10. The time in 
transit being at most two to three days, no stock-piling would be 
necessary, therefore no warehouses would be needed. Unobtain- 
able goods become readily available, and, transport being estab- 
lished for exportable surpluses, the setting up of factories for the 
manufacture of suitable goods is encouraged. But everything 
depends on rates. 

‘Three factors are working against the development of such air- 
cargo services : first, the only slightly relaxed monopoly of the 
Corporations, so far as cabotage traffic within the Empire is con- 
cerned; second, the impossibility of raising the capital required in 
a political situation which, as the result of an election, may throw 
everything back into the hands of the Corporatioas; third, the 
international rate-barriers erected by I.A.T.A. 

With regard to the first and second factors, in the absence of a 
firm agreement between the political parties the only alternative 
solution appears to be that, in the national interest, the Corpora- 
tions would take up a minority shareholding either in a large 
operating company formed with the object of devcloping air 
freight, or in a holding company designed to finance the purchase 
of aircraft for existing operators, or itself to buy and to sell by hire- 
purchase, or to lease, aircraft to the same operators. 

The “safeguarding”? of the rights of the Corporations is a 
political expedient which, having enabled them to get to the break- 
even point, is indefensible now that it has become apparent how 
sadly we lag in the international—and Empire—carriage of air 
freight. At the best, and assuming that the Corporations (princi- 
pally B.O.A.C.) were now to devote the major part of their ener- 
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gies to such a project, I do not believe that the vital strategic 
reserve of aircraft against an emergency could be built up so 
quickly as could be done by released private enterprise, whose 
existence depended upon developing to the fullest extent existing 
markets, and seeking out with increasing ardour new fields for 
expansion. The stage has, in fact, been reached where only three 
alternatives are open to the Government :— 

(1) Open the door fully to private enterprise in the field of 
air freight. 

(2) Enlarge the borrowing powers of B.O.A.C. and B.E.A. 
to enable them to purchase the aircraft needed. 

(3) Sacrifice our entire interest in air freight and in the 
build-up of a strategic reserve of modern transport 
aircraft. 

I am not belittling in any way the high degree of efficiency 
reached by the two Corporations in their international, and there- 
fore competitive, passenger services. But something much more is 
at stake than “keeping up with the Joneses.’’ It is ignoring the 
facts to deny that Great Britain is far behind in the carriage of air 
freight when we should—and could—be in the van. The Corpora- 
tions still have far to go in the enlarging and perfecting of first 
class and tourist class passenger services. Air freight requires 
highly specialized research, development and handling, and indeed 
considerable modification of existing organizations and staff. It is 
not by chance that in the United States the largest freight carriers, 
and those offering the lowest rates, are the non-scheduled operators 
who carry nothing but cargo. 

There exist enormous potentials within the Empire cabotage 
routes, awaiting only the knowledge of continuing freedom to 
operate, to burst into activity. But the true low level of air freight 
rates can never be fully realized until the dead hand of restrictive 
rate-structures is removed, at least in the field of freight transport. 
It is monstrous that trade to South Africa, India, Australia and 
Europe should be forced to pay up to ten times as much as the 
true economic charge for the carriage of goods, whether for import 
or for export. It is criminal that Great Britain may yet have to 
spend, needlessly, millions of pounds to ensure a vital air-transport 
reserve when, by changing a demonstrably outworn political 
device the same result could be achieved concurrently with a 
commanding position as an air-cargo carrier, quite apart from the 
greatly increased “invisible exports’’ which would ensue. It is 
important to sell our aircraft overseas, particularly in dollar 
markets. It is just as important that a proportion of our new air- 
craft should be a continuing source of dollar and other foreign 
exchanges. 

With the removal of political barriers, the field for development 
is ample to make the project attractive commercially. But the 
full possibilities can never be realized until the whole world is a 
potential buyer of our services. We have suff cient reserves of 
routes within the Empire to form a firm basis of operation. We 
can then turn to traders in Australia, in South Africa, in Italy, and 
say ‘“‘We can offer you carriage at a fraction of what you are now 
paying, if you can bring your Government to realize what that 
would mean to your national economy.”’ 

It is always easy to say “It cannot be done.’”’? Anything which is 
of benefit to the majority of mankind can be done, once the 
determination and the knowledge are there. The wider the wings 
of the cargo aeroplane can be spread, the cheaper the cost of 
carriage will be, and the more cargo will be needing transport. 


A.F.R.Ae.S. EXAM RESULTS 


ESULTS of the Royal Aeronautical Society’s Associate 
Fellowship examination, held in May, have now been 
announced, as follows :— 

Part IL—K. Bennett, W. Blydenstein, K. J. Bullock, S. R. Cann, 
M. Chandra, J. W. Drife, J. W. Gardner, M. J. Goldsmith, L. A. Hall, 
B. E. Hart, K. H. Hoie, M. H. Irwin, D. C. Kohli, T. C. Lee, 

Leigh, J. MacNaughton, B. A. W. Martin, D. J. 

.P. Stanford, A. Subrahmanyam (India), M. A. Sutherland, S. 
Tubbs, B. S. Ward, D. Wilkinson, J. W. Wisdom. 

Part Il.—J. A. F. Allan, J. Allcroft, R. Ashford, D. R. Barham, 
lr. S. Beddoes, D. G. A. Bridgnell, D. R. Brodie, W. R. were 
P. H. F. Burton, K. G. Draper, P. J. Farmer, R. P. Francis, L. A. 
Goodson, J. F. G. Hart, I. Harwood, A. J. Heath, E. A. R. Humpston, 

M. Jehin (Belgium), M. E. King, R. Lewis, C. L. Munro, J. M. 
O'Connell, C. V. Olver, A. G. Rogers, J. Rye, R. D. Saha, 
A. Subrahmanyam (India) ,B.J. Van de Water (Australia), J. D. Watkins. 
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| Ht Royal Navy, which has to maintain sea communications, 
regards counter-measures to the submarine threat 
as of first importance. Much of the new anti-submarine 
equipment is specialised, and demands unique capabilities 
and characteristics from the aircraft employed. 


To cover this feature of defence the Fairey Gannet is in Ny 
super-priority production, and has also been ordered 


for the Royal Australian Navy. 


AVIATION 


FHE FAIREY AVIATION COMPANY LIMITED +: HAYES MIDDLESEX 
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Havilland 
1Cold-Air Unit 


PaeeMavilland Propellers Ltd. have pleasure in 

announcing that, following nearly twenty years 
of business association with the United Aircraft 
‘Corporation of the U.S.A., they have been 
granted a manufacturing licence for the Hamilton 
Standard refrigeration unit. 


de Havilland Propellers Ltd. offer a high-efficiency 
cold-air unit for all modern pure-jet and turbine- 
engined aircraft. 


A VIL LAND 


DE HAVILLAND PROPELLERS LTD., HATFIELD, HERTFORDSHIRE, ENGLAND 


PROPELLERS 
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KNOCK-KNEED: Although many are in ser- 
vice with the U.S. Navy, the Grumman Guard- 
ian is a lesser-known type. These photographs 
were taken recently when we visited U.S.S. 
“Antietam’’; the upper aircraft is an AF-2W 
search Guardian (with “‘guppy’’ radome and 
two operators in the rear cockpit) and the lower 
is an AF-2S strike aircraft (no ‘‘guppy,’’ but 
with strike radar in underwing cans and 
with anti-submarine weapons in the bomb bay. 


AIRCRAFT INTELLIGENCE 


“Flight’’ photographs 


Great Britain 
Britannia Development. American reports 
state that “Bristol Aeroplane Co., Ltd., is 
plugging turboprops for non-stop trans- 
atlantic service.” (Such work is, in any 
case, within the capabilities of the present 
Britannia.) The report goes on to speak of 
a “stretched” Britannia powered by two- 
spool turboprops and cruising at §00 m.p.h. 
ristols, of course, cannot comment upon 


this; but a two-spool turboprop—the T75 
—is known to be under development by 
Pratt and Whitney, using some components 
of the J57 turbojet, and there does not 
appear to be any reason why a shaft-drive 
engine should not be developed from the 
Olympus. It will be interesting to see 
whether the first two-spool turboprops are 
two- or three-shaft units. 

Spain 

C.A.S.A. 207. We published recently 
(this page, July 17th last) a list of current 
Spanish aircraft which showed the steady 
progress that C.A.S.A. are making with 
twin-engined transports. Just released are 
preliminary data on the Model 207 Azor, 
which is of Viking size. Powered by two 
Hercules 634s, the Azor will have a Con- 
vair-like wing of gift span and a DC-4- 
shaped fuselage 68ft in length. With an 
all-up weight of 33,000 Ib it is designed to 
carry 30-38 passengers, in ten rows of 
three or four, for a range of some 1,000 
miles cruising at about 220 m.p.h. The 
prototype is now being constructed. 


United States 


Fairchild Jet Freighter. According to 
National Aeronautics (U.S.A.), Fairchild 
will finance a “‘multi-million-dollar research 
project for a §00 m.p.h. turbojet cargo air- 
craft .. . with higher speed, greater range 
and quicker turn-around time than current 
types. It would be a delta-wing craft.” 


Lockheed F-104. The Los Angeles Exam- 
iner, reporting recently upon Lockheed 
intentions, published some striking data 
on that company’s new fighter. This is to 
be a very light, rakish design, capable of— 
according to the paper—1,§00 m.p.h. Very 
thin, swept wings are to be used, with a 
span of 28ft and anhedral. If this report is 
accurate, it indicates the advanced thinking 
of the U.S.A.F., for the design is apparently 
to Air Force contract. The F-104 is believed 
to be further developed than the other 
American light fighters, and two proto- 
types are likely to fly next year. And the 
NATO Standing Group in Washington is 
thought to favour the design—although it 
must cost as much as several Folland Gnats. 


AVRO 707C 


(Rolls-Royce Derwent) 
Span 34ft Jin 
Length 42ft Fin 


Height 11ft Jin 
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HIGH-SPEED RESEARCH 
AND THE VICTOR 


Opening of New Test Facilities 
for Handley Page, Ltd. 


RIEF reference was made last week to the official 
opening of two important new research departments at 
the Handley Page factory at Radlett. The ceremony was 

performed on July 21st by Mr. A. R. W. Low, M.P., Parlia- 
mentary Secretary to the Ministry of Supply. In the presence 
of a distinguished gathering of guests from the Air Ministry, 
Ministry of Supply, civil aviation, Commonwealth, R.A.E., 
educational research establishments and local councils—and 
including foreign attachés—Mr. Low unveiled plaques on the 
test house laboratories, and on the high-speed wind 
tunnel. After a tour of inspection of the new facilities and 
enjoyment of a buffet lunch, guests saw the Victor bomber 
demonstrated by Mr. Hazelden, chief test pilot, who was 
accompanied on the flight by the Deputy Chief of the Air 
Staff, Air Chief Marshal Sir John Baker. Sir John took over 
the controls for a time and, apparently, was impressed with 
his experience. 

Mr. A. R. W. Low, in his speech at the unveiling, remarked 
upon the criticisms of the British aircraft industry over the time 


(Above) Sir Frederick Handley Page watches Mr. A. R. W. Low unveil a plaque on the wind tunnel. (Below) About to 
leave the ground, the Victor is observed to have covered only a third of the Radlett runway. “Flight'’ photographs 
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they took to put prototypes into production. He said that such 
criticism was usually directed solely at the production people, but 
this was normally quite wrong. In the interval between the 
appearance of prototype and production aircraft, full test and 
trials had to be carried out on the prototype, and this often lead 
to essential modifications. It might well be that the installation 
of test-houses and tunnels of the sort that he was opening, and 
more complete testing of models, would lead to fewer develop- 
ment modifications being necessary. The criticism of the British 
aircraft industry had m largely undeserved and was less 
deserved today; on the other hand, Mr. Low had no doubt that 
there was still room for improvement. As the industry's principal 
customer the M.o.S. had a part to play. By placing its production 
orders as early as was consistent with wise spending of the tax- 
payer's money, it could give the industry extra time to order 
materials, jigs and tools. 

The Victor’s flying demonstration was impressive if simple— 
as is fitting for an aircraft of its size and type at low level and with 
a D.C.A.S. aboard. It took off remarkably quietly after a very 
short run estimated at no more than 1,000 yards. It then climbed 
steeply and made several passages over the airfield, first showing 
itself “clean” and then with wheels, flaps and air brakes 
extended. The nose-flaps were used for take-off, for landing and 
in slow flight—they are independent surfaces under the pilot’s 
direct control. The Victor was able to accelerate and climb 
steeply not only from take-off but with wheels, flaps and brakes 
extended after a slow fly-past. 

The landing was made at moderate speed and the aircraft 
touched down in approximately its approach attitude without 
any outwardly visible control action from the pilot. Sir Frederick 
Handley Page had previously told spectators that the Victor 
“ practically lands itself.” 

Close inspection of the aircraft on the ground was not per- 
mitted, but one could notice such details as the transparent 
panels of the crew compartment, of which some are of green glass 
and some of amber, and the shielded entrance door, which is 
upward-and-outward opening and may permit emergency exit 
in the air. The top of the crew cabin appears to be a separate 
section of the skin and, presumably, can be jettisoned prior to use 
of the ejector seats. 

The air brakes, as may be observed in photographs, are 
located in the extreme tail end of the fuselage; they are reported 
to be very effective. The high tailplane and elevators above are 


“ 


(Above, left) The wind tunnel: The entry for recirculation of hot gas is seen in front of the exhaust silencer. (Right) Jet-pipes 
of the three Nenes, shown horizontally, in the injector section of the tunnel. (Below, left) Working section of the tunnel from the 
nozzle end. (Below, right) The working portion of the tunnel, of 4ft by 3ft cross-section, within a pressure cell. «Flight'’ photographs 
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of striking shape, the elevators or moving tail surfaces comprising 
at least three-quarters of the horizontal area. 

One gathered from titbits of conversation that production 
Victors may differ considerably from the prototype, possibly being 
without the leading-edge flaps and maybe having a modified tail 
assembly and re-shaped lengthened nose. The wheelbase of the 
Victor’s landing gear appears very short. 

Examination of the Victor’s systems in rigs in the main test- 
building makes it clear that the intakes in the nose of the aircraft 
are for the air-conditioning and cooling circuits. The full-scale 
powered-control layout modified to reduce the length and breadth 
of the rig but exactly representing the aircraft system was of 
particular interest, if only for the control-hinge geometry, the 
motors providing the power and the “ heavy engineering ” struc- 
tures required to deal with the loads. 

On the subject of their new research facilities, the Handley 
Page Company state that the latest high-speed aircraft have 
brought with them an increasing complexity and many new 
aerodynamic and structural problems. Drag reduction is of 
paramount importance if efficient long-range aircraft are to de 
built. New structural methods and techniques are needed and 
extensive research and testing are required to produce an efficient 
airframe. The new test-house research laboratories and high- 
speed wind tunnel at Radlett aerodrome meet their needs and 
make the company almost independent of outside help in the 
design, construction and proving of fast modern aircraft. 

In the test-house the principal feature is the main test-frame, 
constructed to Handley Page design. It is intended for the 
application of a maximum load of 400 tons and in size it is 50 per 
cent wider and higher than the R.AE.’s “cathedral” rig at 


Victor fuselage and wing centre-section inverted for structure-testing in the large new frame at Radlett. 


(Left) Victor elevator, with strain-gauges, in the new test-house. (Above) 
Test-rig for Victor air systems. (Below) Full-scale testing of the Victor 
powered flying-control system is accomplished in this rig. 


Farnborough. As mentioned last week, the building gives 36ft 
clearance over a floor area of 30,000 sq ft. The test-frame is 
illustrated here in use for the Victor fuselage and wing centre- 
section. By burying the main load-reacting structure in the con- 
crete floor, an unobstructed space is permitted beneath the frame. 
This makes for easy access to, and inspection of, structures. The 
reaction points in the floor are each capable of taking a load of 
30,000 Ib. 

Under electric control, loads are applied hydraulically and 
measurement of the loading is with the aid of an independent 
hydraulic system. There are 800 channels for the recording of 
strain-gauge measurements. 

A smaller frame and other similar test facilities for sub-units 


“Flight’’ photographs 
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avelin 
twin Sapphire fighter 


Britain's first operational delta-winged aircraft the 

Gloster Javelin is powered by two Armstrong Siddeley Sapphire 
turbojets, the engines which are destined to be 

of the greatest strategic importance in the 


equipment of Western air forces 


A TRONG SIDDELEY 


apphire TURBOJET 


ARMSTRONG SIDDELEY MOTORS LIMITED - PARKSIDE - COVENTRY 


Members of the Hawker Siddeley Group 


| 
i 
: 4 
é 
A 
4 
i 
A 


FLIGHT, 31 Fuly 1953 


ee 


7; 
e 

The Martin-Baker Mk. 2 fully automatic Ejection Seat is designed 

to reduce escape procedure to the minimum. 

Once ejection is made the sequence of release from the seat 

is fully automatic and no further action by the occupant is 
necessary. 

° 
Martin-Baker 
AIRCRAFT COMPANY LIMITED 
HIGHER DENHAM NEAR UXBRIDGE MIDDLESEX 
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are grouped around the main frame. Visitors were able to 
examine a quarter-scale centre-section of the Victor in addition 
to the one under full-scale test. 

Elsewhere in the test-house are a number of other items of test 
equipment, some of Handley Page design and others of standard 
types such as the 15- and 50-ton Avery Universals. For fatigue 
testing there is a Losenhausen machine with separate jacks and 
pulsator (loads up to 300 tons static or 150 tons fluctuating); there 
is also an Amsler machine (loads up to 4,000 Ib). 

For the design and construction of test rigs the new test-house 
is self-contained, and the electronics department designed equip- 
ment for the resonance testing of the Victor prototype and con- 
structed the balance and control gear for the high-speed wind 
tunnel. Examples of large rigs for Victor systems are illustrated. 

For pressure testing of fuselages, a water tank 42ft long and of 
14ft cross-section is available. 

With the opening of the new “ high sub-sonic ” tunnel at Rad- 
lett Handley Page’s wind-tunnel requirements are now largely 
met within the company’s factories. This tunnel was designed 
by the firm’s technicians in collaboration with Rolls-Royce of 
Hucknall and with advice from the R.A.E. and N.P.L. Power is 
furnished by three Rolls-Royce Nenes (5,000 Ib static thrust) 
which provide the primary flow of the injector arrangement for 
the air-flow as devised by Rolls-Royce Ltd. The three Nenes are 
mounted vertically one above another but they are staggered in 
elevation. To accommodate the photograph, they are shown hori- 
zontally on page 143. 

The tunnel itself is of open-circuit U-form and a control room 
is provided for the engines; an observation chamber surrounds 
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the tunnel working section. Handley Page indicate the advantages 
of this arrangement as follows: Combustion air for the engines 
is independent of the flow in the tunnel duct; engines are pro- 
tected from damage if a model is carried away; only the jet-pipes 
enter the duct system, and thus the engines are outside the tunnel 
and can be maintained and inspected with ease even when 
running. 

The induced airflow through the working section of the tunnel 
is, in the absence of a model, accelerated to the speed of sound. 
Heat from the tunnel exhaust is used to warm the incoming air 
and so prevent condensation in the working section. This is 
achieved by a degree of recirculation and by ducting the hot 
exhaust-gases to hollow aerofoil splitters in the intake. These 
areofoils are of 4ft chord, 3in maximum thickness, and have open 
trailing edges evenly to feed in the recirculating hot air. 

The tunnel incorporates two 90-deg bends, and some dimen- 
sions are as follows: the octagonal working section is 4ft x 3ft 
and 8ft long. A settling chamber 30ft long lies between the 
heating aerofoils and the nozzle, which has a 12:1 contraction 
ratio. A transition piece blends the working section into the 
main diffuser and at the end of this the duct turns through 90 
deg. with a high-aspect-ratio bend. There follows a transition 
section of approximately constant area. After the second 90- 


degree bend, at which point the three jet-pipes enter the tunnel, 
the duct changes from rectangular to circular section, with con- 
stant cross-sectional area over a length of 40ft. 

Silencing equipment has been provided at each of the three 
openings of the tunnel—engine air intake; tunnel air intake; and 
tunnel exhaust. 


SPE Z3AKING at the recent annual general meeting of the Air 
League of the British Empire at Londonderry House, Air 
Chief Marshal Sir Guy Garrod, its chairman, stressed the import- 
ance of the air arm in any new war. He maintained that the 
overall pattern of the defence organization has not changed since 
1918, whereas the requirements of both defence and offence now 
clearly give a major share of this work to the air arm. 

“The outstanding fact about modern war,” he said, “ and one 
which will dominate any future conflict, is the increase in the rate 
of destruction, and consequently of the possible duration of the 
war, compared with the last war, as a result of the development 
of the atom bomb. This fact alone—so highly concentrated and 
vulnerable a target is this country—calls for a completely new 
approach to the whole question of our defence organization, that 
is to say, of the balance and composition of our armed forces. 
The possibility, for example, that our major ports: might be 
rapidly immobilized by a few—perhaps less tha atom 
bombs, with the consequent paralysis of our sea routes, puts an 
altogether new complexion on the problem of safeguarding our 
overseas supplies. The emphasis is, for the future, removed from 
the surface to the air arm. In any case, to whatever extent the 
enemy might rely on submarine warfare, the most dangerous foe 
of the submarine is the aerop!ane.” 

The bomber force operating over enemy territory in an effort 
to cripple the enemy’s ability to wage war would have to be 


WANTED—AN 


ASSURANCE 


directed not only against industrial targets but against the bases 
from which atom bomb attacks would be launched on our own 
ports and on our convoys. The defence-by-offence rdle of the 
bomber force would be even more comprehensive and vital than 
in the late war. For this purpose, said Sir Guy, Britain must 
possess and entirely control its own bomber force: “We 
cannot rest until we have been assured quite clearly that the 
magnificent jet bombers which our industry has produced have 
been ordered in adequate numbers. We do not at present possess 
that assurance.’ 

Apart from our own needs, continued the speaker, those of 
NATO had to be considered, since these jet bombers “ may well 
be the best weapon in the NATO armoury for carrying out an 
atom bomb offensive. 

“ The jet bomber force is our real defence, and air power the 
ultimate war-winner. But besides a strong bomber force, we have 
also to provide for fighter defence against surprise attack, for 
tactical air forces in support of land operations, for warfare 
against submarines, for the provision of adequate air transport, 
and for offensive mine-laying. All these are aspects of air power.” 

A.V-M. Sir Guy Garrod concluded that, despite these con- 
siderations, “ we simply do not possess the resources to permit us 


to superimpose air power in its full and necessary expression on 
the pattern of armed forces which has existed since 
World War.” 


the First 


BUSY WOOMERA 


VER 100 British firms—representing, among others, the air- 
craft, engineering, electronic, plastics and explosives indus- 
tries—now have units in Australia in connection with work at 
the Woomera guided-weapons range. Most of them have chosen 
Salisbury, a small town conveniently placed 300 miles from 
Woomera—a short way so far as Australian distances go—and not 
far from Adelaide. id 
Most of the leading aircraft firms are concerned to a greater 
or lesser degree. So far, English Electric, Bristo!s, Faireys and 
Armstrong Whitworth have been named in this connection. 
English Electric are opening workshops in Salisbury for the 
assembly of missiles which will be tested on the range, and the 
manager of the company’s Weapons Division has arrived in 
Australia to set up the new establishment. English Electric have 
contracts to build a number of guided weapons, and have already 
built a two-stage rocket which has been fired on the Aberporth 
range in Wales. 
Bristo!s are setting up a depot at Salisbury to support their 
activities on the Woomera range. They have already tested 
several ramjet vehicles which are being used for research into 


future types of guided weapons. Faireys have also sent technicians 
to Woomera to test their VTO (vertical take-off) aircraft. 

Some time ago it was announced that Armstrong Whitworth 
were setting up their own test centre for rockets and guided 
missiles at Salisbury. A factory is to be equipped entirely for work 
on rockets and guided weapons, as well as a range for “ shooting 
tests into the stratosphere, ionosphere and beyond.” ‘The General 
Electric Company, too, is setting up a unit at Salisbury for the 
development of guided-weapon equipment. 

Mr. Beale, Australian Minister of Supply, revealed last week 
that plans are being made for a test of a British atomic bomb at 
Woomera, possibly next October. 


SPITFIRE FUND SCHOLARSHIPS 


UCCESSFUL candidates in the Spitfire Mitchell Memorial 
Fund Scholarships examination, University of Southampton, 
were J. Maxwell (Saunders-Roe) and G. Swift (Bristol). 
Successful in the Open Industrial Scholarships examination were 
V. F. Bignell (Vickers-Armstrones), M. V. Wagle (Bristol, 
A. W. Tichbon (Bristol) and W. C. Keen (Armstrong Whitworth) 
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N our issues of July 3rd and 17th, summaries were given of 

three British papers presented at the International Aero- 
nautical Congress organized by |’Association Frangaise des 
Ingénieurs et Techniciens de I’Aéronautique (A.F.I.T.A.) on the 
occasion of the Paris Aero Show. ‘Three further papers were 
read by British representatives. Of these, New Materials and 
Methods for Aircraft Construction, by H. J. Pollard, Wh.Ex., 
F.R.Ae.S., was originally given before the Royal Aeronautical 
Society in February last and reported in Flight of March 13th, 
and Integral Construction—its Application to Aircraft Design 
and its Effect on Production Methods, by E. D. Keen, B.Sc. 
(Eng.), F.R.Ae.S., was also given (as a section lecture) before the 
Society in February, and was reprinted in the Society’s Journal 
of April, 1953. We give here in abridged form the final paper, 
Some Problems in the Design of High-Speed Aircraft and 
Theoretical Methods of Solution, by Mr. B. A. Hunn, senior 
mathematician in the design department of Hawker Aircraft, Ltd. 
The final part of Mr. Hunn’s paper, The Development of a 
Design, is given in full. 

By reason of the increasing rapidity with which resources of power 
were becoming available, Mr. Hunn began, man had advanced at an 
increasing rate into the realms of high speed hitherto unknown. In the 
aircraft industry, new frontiers were approached long before previous 
advances had been consolidated, and so, unfortunately, many problems of 
high-speed flight had necessarily to be tackled long before they were 
sufficiently understood, 

It was the lecturer’s intention to discuss some typical problems, to 
indicate theoretical methods of attack, and to evolve a design on the 
basis of the emerging integrated theoretical knowledge. 

In any industry, progress was based upon experience, which was in 
fact synonymous with theory. With increasing complication of the 
product, adequate interpretation of new effects became more difficult, 
while the implication of misapplied experience was economic disaster 
coupled, in the aircraft industry, with possible loss of life. A systematic 
approach involving the scientific collection of all relevant data on 
past designs, and the use of mathematical method in the development 
of theory on the basis of such data, was the ideal to be aimed at. 

The general principles of design were then outlined by the speaker. 
Giving an example a their application, he postulated a wing planform 
design requiring straight leading and trailing edges, streamwise tips, 
and a given profile. There then existed four freedoms left to the 
designer; the span, aspect ratio, taper ratio and leading edge sweep- 
back, which together were sufficient to define uniquely the planform. 
An aerodynamicist might be able to give functional relationships be- 
tween the various aerodynamic derivatives, such as the lift-curve slope 
and aerodynamic centre, and these four quantities. If, therefore, 
three of these derivatives were required to have certain values, in 
order to obtain a given performance, the four freedoms reduced to 
one, and an indefinite number of designs was possible. If four 
derivatives were specified, the planform would be unique. 

The task of the theorist was to determine the quantitative dependence 
of the machine’s performance upon the set of independent properties 
inherent in the design. ‘This was not easy, for performance depended 
upon almost every such property, such as weight, centre of gravity 
position, moments of inertia, taper ratio of wings, fuselage geometry, 
structural stiffness and many more. It was essential that the number 
of these qualities should be minimized consistent with a unique des- 
cription, and that the design specification should demand only the 
irreducible minimum of independent performance qualities. 

‘Turning to some of the problems of high-speed flight and their 
methods of solution, the lecturer dealt in turn with drag, the influence 
of structural distortion on the aerodynamic efficiency of the main 
surfaces, chordwise pressure-distribution changes in the transonic 
region, flutter, control reversal, viscous heating effects at supersonic 
speeds, and high local stresses at material junctions due to large 
ambient temperature changes. 

After discussing each problem and its solution in detail, summaries 
of the respective main points were given. From considerations of 
drag at supersonic speeds, and in particular wave drag, Mr. Hunn 
claimed, desirable features were a small frontal area, a small thickness / 
chord ratio, a small weight/span ratio, the highest possible sweep- 
back and the smallest possible planform area. Clearly, some of these 
requirements were contradictory, and a compromise must be sought. 
The method of reducing distortion by increasing structural stiffness 
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on any given planform was ultimately useless, the lecturer continued. 

Some planform requirements could, therefore, be stipulated as the 
main alternatives. These were either (i) wings possessing large 
volumetric content, so that an equitable spanwise and chordwise 
distribution of weight could be achieved, or (ii) flat, straight wings with 
small chords, but able to possess high torsional! stiffness, or (iii) swept 
wings of small plan, again with small chords and able to possess high 
flexural and torsional stiffness. 

The problem of balancing tail loads arose because of considerable 
shifts in the mainplane aerodynamic centre when the aircraft was 
passing through the transonic region. For the minimum change in tail 
trim load (as a relative figure) the wing aerodynamic centre should 
move as little as possible in passing from subsonic to supersonic flow. 
In order that the loss of lifting efficiency of the tailplane might be 
minimized, the tail moment arm should be as short as possible, and 
the tail area as small as possible compatible with adequate control. 
Finally, in order to facilitate the reduction of tail area, while still 
permitting adequate control, the tailplane itself should be an all- 
moving control surface with possibly the conventional elevator used as a 
trimming device. 

The phenomenon of flutter could be experienced on both main 
surfaces and control surfaces. In order to prevent main surface 
flutter, the mass distribution should be evenly disposed over the plan- 
form area of the aircraft, and the mean chord should be as large as 
possible compatible with small torsion loads at the wing roots in 
pitching oscillations. In addition, the fundamental and torsional fre- 
quencies of vibration should be as high as possible, which demanded 
high flexural and torsional stiffness of the wing, and small span. 

Control surface flutter could be prevented in three ways: (a) the 
positive dynamic coupling between motions of the main and control 
surfaces should be reduced to a minimum, either by adequate mass 
balancing of conventional systems, or by the use of systems which 
did not exhibit such coupling; (b) alternatively, where hinged surfaces 
were used, irreversible control circuits should be aimed at; and (c) 
where coupling could exist, the main structure should be designed 
so that the modes of vibration in which the relevant surfaces exhibited 
the major motion possessed the highest possible frequency. 

The necessary requirements to avoid—or at least postpone—control 
reversal were that the supplementary loading on the aircraft structure 
due to the control surface should be sq arranged as to cause the 
minimum pitching moment on the main surfaces, and that the torsional 
stiffness of the main surface at the control-surface points of attach- 
ment should be as high as possible. 


THE DEVELOPMENT OF A DESIGN 


Having indicated some of the most important requirements to be 
met in any high-speed aircraft design, it was now possible to develop 
one such design, in this instance by verbal compromise, although it 
was not beyond the bounds of possibility to do so entirely on a 
mathematical basis, if suitable importance were attached to each of 
the previously mentioned factors. ‘The most important of all these 
factors was undeniably the drag/thrust ratio. It must, of course, be 
presumed that the thrust was prescribed, at least for any given power 
unit, and so in order that this ratio should be as small as possible, 
the emphasis must be placed on drag reduction. 

There was one fundamental question, however, which required 
immediate attention, and that was whether in a high-speed aircraft 
several small power units were better than one large one. The question 
of engine size and efficiency was outside the scope of this paper. The 
minimum cross-sectional area which the embryonic airframe could 
present to the airstream was that of the power unit. Also, the power 
units had usually the same order of weight as the bare airframe, and 
if only one was used (occupying inevitably a central position) the idea 
of mass distributed equitably over the span became virtually impossible. 

Having to accept the frontal area of the power unit as prescribed, 
the question of mass distribution took pre-eminence over the drag and, 
in order to fulfil this requirement, it followed that several units 
distributed spanwise were better from the loading point of view than 
a large one centrally placed. ‘This argument could not be pursued 
indefinitely, and in this instance the number of power units would be 
restricted to two. ‘Their disposition in relation to the rest of the 
aircraft was a problem which needed to be regarded from four points 
of view. The drag, of course, must take pride of place, then flutter, 
with accessibility arf structural design coming third, and distribution 
of mass loading last. 


Fig. 1. (Left) The lifting efficiency 
of a typical swept wing (aspect 
ratio 3, sweep-back 15 deg), plotted 
against Mach number, at sea level. 
Fig. 2. (Right) That of a rigid tail- 
plane mounted on a typical flexible 
fuselage structure, showing the im- 
provement in aerodynamic efficiency 
18 32 26 obtained by shortening the tail 
MACH NUMBER moment arm. 
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Concerning the drag problem, one had to consider how the mass 
flow of air into the engine intake was affected by, and itself affected, 
the normal flow over the aircraft as a whole. If the engines were 
situated well away from the centre line of the aircraft, one might 
accept the fact that the flow at these positions would tend to be that 
due to the presence of a normal aerofoil section. At certain speeds, the 
engine intakes would inhale more air than would be delivered through 
its frontal area due solely to the passage of the free stream. At higher 
speeds, there would be spillage around the outside, interfering with 
the normal flow pattern. There was clearly an optimum speed at 
which the intakes were operating most efficiently, and this speed could 
be varied by altering the intake area. It would seem, therefore, that 
the effect of the engine position upon drag could be adequately met 
by varying the intake area, having regard to the local air velocities. 

From the flutter point of view, it could appear that, paying due 
attention to the possible energy extraction from the wings because of 
their chord lengths, the spanwise position of the nodal lines of the 
aircraft’s fundamental mode of vibration needed to be somewhere in 
the neighbourhood of 50 per cent semi-span. Since these nodal lines 
were likely to occur near the concentrated masses of the engines, the 
latter should themselves be at about 50 per cent semi-span. 

With regard to the accessibility of the engines, it was obvious that 
the maximum serviceability of the aircraft could be maintained only if 
speedy and simple removal of the engines was possible for maintenance 


Fig. 3. The configuration suggested by Mr. Hunn's discussion on the 
development of a design. Most important requirement to be met in 
evolving any such design is that of a low drag/thrust ratio. 


purposes. On current aircraft, it was frequently found convenient to 
construct the wings in two sections, the outer wing and the stub wing 
which was integral with the fuselage structure. It was suggested that 
this junction of the two wing sections was a convenient position to 
place the engines. This might not be at 50 per cent semi-span on most 
current aircraft, but in the design which would subsequently evolve 
this would be the case. 

The mass and air loading needed to be made as compatible as possible 
in order to minimize aeroelastic distortion in flight. It could reasonably 
be assumed that, to a first approximation, the spanwise lift distribution 
on the wings was elliptic. Small modifications of this pattern might 
be effected, but this assumption would suffice as an adequate starung 
point. For the aircraft to possess a useful high-speed duration, large 
fuel capacity was needed. ‘This quantity of fuel might easily exceed in 
weight that of the engine combination, and it therefore followed that 
throughout any sustained flight, considerable changes in mass distribu- 
tion must occur. ‘The positioning of the engines and fuel within 
the aircraft must therefore be arranged so that the variations in the 
mass distribution caused as little departure as possible from the required 
elliptic pattern. It was clearly impossible at this stage to conclude this 
argument without knowing the proportions of the aircraft all-up weight 
due to engines and fuel respectively. Further information would be 
gleaned from subsequent discussion. 

Passing on to a consideration of the planform shape, the first problem 
again was that of drag. Supersonic flow theory was founded largely 
upon the concept of conical flow, the main hypothesis of which was 
that various quantities defining the flow remained constant along 
straight radial lines emanating from the apex of the Mach cone, outside 
of which the free stream was undisturbed when quasi-subsonic condi- 
tions obtained. This concept led one inevitably to the picture of an 
aircraft shape developed from these conical lines. The low aspect 
ratio delta or dart was a typical example. An isosceles triangle as the 
plan with a single triangular fin whose base was equal in length to, 
and coincided with, the perpendicular bisector of the trailing edge, 
fulfilled this idea admirably. There was a wonderful economy in the 
straight line which made very little demand on the airflow, and it was 
rather extraordinary that, being perhaps nature’s simplest gift to the 
geometer, it found so little use in current design. Perhaps its very 
simplicity offended the aesthetic taste. 

The delta configuration had several features to commend it, and also 
one serious drawback. For aspect ratios below 2, the delta had the 
large mean chord as required by the flutter problem; low frontal area 
and high radius or curvature for small profile drag; a useful wing 
thickness, even for the low thickness ratio, so that mass could be dis- 
posed in the wings; high values for both flexural and torsional stiff- 
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nesses of the wings, obtainable with small skin gauge due to this 
thickness; and fina.ly, a low moment of inertia and aerodynamic damp- 
ing in roll, which implied smaller aileron loads than on a more 
conventional aircraft. ‘The load density or aerodynamic pressure was 
smaller, with a consequent saving in stiffness required by wing 
panels to normally applied loads. 

Against this, the most important disadvantage was the weight/span 
ratio mentioned in the drag discussion. Whereas the span might be 
small, the spanwise mass load-density distribution was high by virtue 
of the large mean chord. It could be shown that end-plates on the 
wings produced an effective increase in aspect ratio due to the reduction 
in spanwise circulation of the airflow and, for the purpose of induced 
drag, aspect ratio was effectively synonymous with the square of the 
span. Thus, by employing end-plates, the weight/span ratio could 
be decreased to a suitable value. 

It remained to decide what range of aspect ratios should be con- 
sidered for this planform. It could be shown that the actual physical 
shift of the aerodynamic centres of a family of deltas possessing the 
same span in passing from subsonic to supersonic flow was independent 
of the aspect ratio or, what was equivalent, the root chord. Since this 
was the case, the lower the aspect ratio, the smaller would be the ratio 
of this shift to the root chord, with a consequent decrease in the relative 
difference between the respective trimming tail loads. 

It was clear that, from the tail load point of view, the smaller the 
aspect ratio the better, whereas from the induced drag point of view, 
the higher the better. Some compromise was obviously needed which 
took due account of the flight conditions previously mentioned, includ- 
ing the reduction of profile drag with aspect ratio, 

From the aeroelastic point of view, a simple calculation on a swept 
wing had already shown a reduction of wing efficiency by about half, 
on a swept wing of aspect ratio 3 at relatively low supersonic speeds. 
The same sort of thing might be expected to occur with delta wings 
and in particular the greater the span for a given skin thickness, the 
earlier and more marked would be the drop in efficiency. Thus, the 
range of aspect ratio which would be considered was between | and 
14. End-plates on the wing tips could increase this range by anything 
up to 20 per cent. 

In order that the cockpit could be included without any serious 
interference with the root profile, it was necessary that a depth of 
between 3 and 4ft could be obtained. A thickness ratio of between 4 
and 5 per cent was desirable, so that for a span of 20ft, the root chord 
must be between 40 and 50ft. This concluded the planform discussion. 

With regard to the method of control, it was clear that, since the 
aerodynamic centre on deltas lay somewhat aft of 50 per cent root, 
the greatest moment arm for the tail was obtained by placing it at 
the nose of the aircraft. It was therefore suggested that, subject to 
satisfactory stability being possible, a canard delta, using an all-moving 
tail, could in part eliminate the undesirable effects of reversibility, 
although not preventing flutter. Some reduction in the flutter tendency 
might be achieved by emploving an irreversible control system, such 
as a screw jack, but it was possible that some alternative aerodynamic 
method could be designed which exhibited no flutter coupling while 
fulfilling the requirements of reversibility. 

Concerning aileron control, it seemed that rotating wing tips offered 
as good a chance as any of postponing reversal, while retaining a high 
rolling moment. Some difficulty might exist if end-plates were to be used, 
but these might act as an aerodynamic means of isolating the wing and 
control surface loads if placed over the junction of the two. These 
controls might be used differentially as ailerons, and in conjunction 
as elevons, at least in a secondary capacity. 

Finally, with regard to rudder control, there did not seem to be any 
great improvement possible on the existing flap system. This had 
in the past been the source of trouble in the flutter problem, and it 
was Suggested that since directional control could be achieved by 
aileron plus elevator operation, the required effectiveness of the rudder 
could be reduced without much hazard. 

A three-view sketch of the configuration discussed in this section 
is shown in Fig. 
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CORRESPONDENCE 


The Editor of ‘‘Flight’’ does not hold himself responsible for the views expressed by correspondents in these columns; 
and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


the names 


The S.E.5 
From Marshal of the Royal Air Force Lord Douglas of Kirtleside. 


I WAS most interested in the excellent article by J. M. Bruce 
on the S.E.5 in your issue of July 17th. But I was a little hurt 
to find no mention of No. 84 Squadron. This famous squadron, 
which I had the honour to command from August 1917 to the 
Armistice, was the third squadron to be equipped with S.E.5s 
(after Nos. 56 and 60). We went to France in September 1917 
and, in the period January Ist, 1918, to the armistice on Novem- 
ber llth, were the top-scoring fighter squadron on the Western 
Front. 

I was glad to see mention of No. 84’s top-scoring pilot, 
Beauchamp-Proctor. He did two operational tours in France 
between September 1917 and September 1918, and was credited 
with a score of 54 E.A. and balloons destroyed. A most charming 
and gallant South African, whose name should not be forgotten. 

Ruislip, Middlesex. DOUGLAS OF KIRTLESIDE, 

Marshal of the Royal Air Force 
(late O.C. No. 84 Squadron). 


M4” I pay tribute to J. M. Bruce for his monumental work 
on the S.E.5, which is without doubt the most informative 
and authentic account that has ever been written of that famous 
aircraft? 

Mr. Bruce expresses doubt only over the production details, 
by quoting “ known ” serials and thereby implying other details. 
I hope to complete the picture with these details. The first pro- 
duction batch by the Royal Aircraft Factory was for 24 aircraft 
(A4845-A4868); this was followed in 1917 by two further orders 
for 50 aircraft each: A8898-A8947, the last of which became the 
S.E.5B, and B4851-4900. 

The Austin batch, suggested to extend from B8231 to B8500, 
is partly correct. After the firm’s initial order a further contract 
for 146 S.E.5As followed Nos. B8231-B8376, this was almost 
immediately increased by 121 S.E.SAs Nos. B8377-B8497, thus 
B8231 to B8497 are concurrently S.E.5As. To Austin’s must be 
added the award of the largest S.E. order, for 650 in late 1917, 
Nos. C8661-C9310, an order fully justified by their rapidity in 
production. Many aircraft in the later E series, allotted in the 
second quarter of 1918, failed to materialize by the Armistice; not 
so with the Austin S.E.s. Their E5637-E5936 allocation was 
complete in October 1918 and, as if in testimony, E5930, one of 
the last of the batch, was paraded on a lorry in the October 1918, 
“ Birmingham Win the War Week.” 

Finally, the Vickers-built machines: these were produced in 
their Weybridge and Crayford factories. If Mr. Bruce wishes for 
a breakdown of the information into allocations, I will gladly 
forward details to him. 


Sawston, Cambs. BRUCE ROBERTSON. 


BIG hand is due to J. M. Bruce for his latest effort in Flight’s 
series on historical aircraft, that dealing with the S.E.5. 
Some years ago I advocated, in another place, this approach to the 
past work of the British aircraft industry, unfortunately without 
success. Without such firm foundations, the industry would 
never have reached the Olympian heights. 

On the technical side, Mr. Bruce’s article is substantially cor- 
rect. One point that might have been emphasized a little more 
strongly perhaps. is the very sound basis of many of the “ Fac- 
tory ” designs on Harry Folland’s genius for detail design, which 
may be traced back to the famous and advanced speed machine 
the S.E.4 (of which, regrettably, no picture appeared) through to 
the Gloster fighters and to, we hope, Bill Petter’s latest baby from 
the Folland Company. 

One further point is that the original wind-tunnel tests on the 
scale model S.E.5 showed the original aerodynamic layout to be 
insufficiently stable for its designed duties, which included, I 
believe, a requirement to give the mass-produced pilots of the first 
air war confidence in the known behaviour of their mounts in the 
throes of action. 

That the S.E.5 fulfilled this purpose after the customary 
development period is well brought out by the author in his 
article. It seemed a pity at the time, that the engine, designed by 
the lately-deceased Swiss Engineer Birkigt, had to be foreign; but 
what an engine it was in those days of castor-oil-ejecting rotaries 
and heavy in-line power plants! Always excepting the early 
Rolls-Royce “ vee ” engines, which put Britain really on the aero- 
engine map for the first ume. 


Woking, Surrey. C. F. ANDREWS. 


In Praise of Farnborough 

M?4Y I add something to what you describe, in your leading 
article of July 17th, as the credit side of Farnborough’s 

account? 

We in the Society are deeply appreciative of the enthusiastic 
help and co-operation which are accorded us at the Royal Aircraft 
Establishment in the preparation of the S.B.A.C. Displays. 

The Society pays a substantial sum in rent each year for the 
area we occupy at Farnborough, and for the facilities granted us 
there; but that is simply part of the letter of our agreement with 
the Ministry of Supply, and we should be hard put to it without 
the enthusiasm and unstinted goodwill of Mr. Arnold Hall, the 
director of the R.A.E., and of all those concerned on his staff. 
The success achieved by the S.B.A.C. Displays in the past few 
years owes much to the spirit of the place, and, through you, I 
would like Farnborough again to know that the ace is indeed 
grateful. C. BOWYER. 

London, W.1. Director, the Society of British 

Aircraft Constructors, Ltd. 


Royal Review Oversight ? 
BELIEVE I shall be expressing a general sentiment if I agree 
with your recent criticisms of the way invitations to the R.A.F. 
Review, and the public relations generally, were handled. 

Take my own case. I was Tail-end Charlie in the leading flight 
in the 1935 Review. I wonder how many of the pilots who took 
part in that formation are still around? Anyhow, wouldn’t it 
have been a nice gesture to have put out, say, a Press notice asking 
those of us who are still interested in the Service, if not serving, 
to write in for tickets? 

But no! The Public Relations side of the R.A.F. seems to miss 
the boat every time. Nobody had even persuaded The Times to 
write a leader on air power on the morning of the Review; and the 
Press cover of the whole event struck me as being pretty meagre. 
From the pictures I saw, the grass at Odiham will soon recover 
from the weight of the spectators. 

My wife often says to me, “ Funny, but after you’ve left the 
R.A.F. all you hear about it is a low-flying jet that merely annoys 
and all you see is the odd scruffy airman who is probably a 
National Serviceman utterly browned-off, unwanted.” 

Exaggeration? A bit, maybe. But having listened to Lord 
Trenchard complain on the Home Service the other night for 
scope for the young men of the young service, I wondered what 
they would do with it if and when they got it. 

They can’t even run a display these days. Too difficult, too 
dangerous, interferes with training too much; we’re going through 
a difficult time, and all that. Or is it just too much trouble? The 
S.B.A.C. seem to manage fairly well. 

Come on chaps! Presson! You can’t bask in Battle of Britain 
glory for ever. If you don’t remind them now and again, people 
will forget all about you. 


Sutton, Surrey. WiInG COMMANDER, RETIRED. 


Russians and Rockets 
I READ with interest Maurice Allward’s article, ““ Some Russian 
History ” (Flight, July 17th). 

Your contributor states that “ Ziolkovski certainly lectured and 
wrote articles on rockets in the 1890s and covered ground which 
Oberth re-covered 30 years afterwards in his little book The 
Rocket into Interplanetary Space without even having heard of 
Ziolkovski!” 

Willi Ley’s book Rockets, the Future of Travel beyond the 
Stratosphere (Viking Press, New York, 1944) gives some early 
history of Russian and Soviet rocket research and, according to 
Ley, Ziolkovski’s “ straight’ works (i.e., not his scientific novel 
Outside of the Earth) were reprinted by Oberth in Munich in 
1923. It would appear that Oberth had certainly heard of 
Ziolkovski by 1923! 

London, N.W.9. C. Derry. 


IN BRIEF 


Mr. Lawrence Wright, M.A., B.Arch., A.R.I.B.A., is making a 
film, for the British Gliding Association, on the history of gliding. 
He has much material, from 1906 onwards, but there are gaps to 
fill, and he would be glad of the loan of any appropriate size or 
type of film with the exception of 8mm; even “ stills ”, or models, 
if exceptionally interesting, would be welcome. Mr. Wright would 
arrange co'lection; his address is 16, Carlisle Street, Soho Square, 
London, W.1 (Gerrard 1253). 
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| = in aviation demands an equivalent 
“progress in parachute design, the 
development of supersonic and high-altitude 
flight finds the Irving Air Chute of Great 
Britain Ltd. taking the lead in developing 


new designs. 


Parachute progress is the specific and 
all-absorbing concern of the Irving Research 
and Development Department whose 


technical staff are all acknowledged experts 


Parachute 
Progress 


LETCHWORTH 
Telephone : Letchworth 888 


Telegraphic Address: Irvin, Letchworth 


on every phase of parachute design and use. 
Led by Mr. W. D. Brown, M.Sc., 
A.M.I.Mech.E., formerly Head of the 


Parachute Development Section in the 
Ministry of Supply, who is without doubt 
the world’s leading authority on parachutes, 
a team of highly skilled and experienced 
aerodynamicists, engineers, mathematicians 
and technicians is responsible for developing 
each new Irving contribution to the science 


of the parachute. 


THE IRVING AIR CHUTE OF GREAT BRITAIN LTD. 


HERTS + ENGLAND 
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OPENING OF VAST EXTENSION 
TO DESOUTTER FACTORY 


Addressing the Office and Works staffs (during their lunch hour) the Managing Director said : 


D6 RECENT MONTHS all of you must have noticed an old man with a shovel digging holes 

behind the factory. ‘Today we see the results of his work in this spacious, 

and I might say palatial, new building. 

The immense and steady increase in our turnover year by year — 

(it has more than doubled since 1946) has, I know, meant some a> 

crowding and discomfort for many of you. I myself have 

been severely jostled while trying to get at the Canteen doughnuts. But 

with this magnificent extension — the fourth in five years — you 

will all — for a short time at any rate — have a little more elbow room 

and so will be able to do more work. (Loud cheers). 

From almost every country in the world the demand for Desoutter Power 

Tools increases month by month. Only by exerting yourselves to the. . . 
(But at this moment the hooter announced the end of the luncheon break 


and the eager workers broke away to their benches hungry but happy) 


Desoutter tools put power 
into your hands 


‘ 
‘ 
\ 
HENDON NOON, NW9 TELE 


PHONE COLINDALE INES JCO 1YDE, LONDON 
ORC 246 


DESOUTTER BROS, LTD.. THE HYDE 
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ADAPTABLE 
ACCESS-EQUIPMENT 


149 


PERATORS, constructors and those engaged in the 
erection and overhaul of civil and military aircraft are all, 
at various times, faced with the problem of providing 

mobile, fixed and variable-form staging units to enable their 
personnel to carry out their work on widely varying sizes and 
shapes of aircraft. Permanent structures may in some cases 
represent not only a considerable financial outlay—followed by 
further liability if and when changes in aircraft render them 
odsolete—but are often unsuitable for transportation. 

This problem, of course, also applies to the Royal Air Force. 
To fulfil its access-equipment requirements in a manner which 
will permit of quick and easy assembly, easy transportation and 
alteration at will from a range of mass-produced standardized 
components, the Ministry of Supply has recently undertaken the 
development of a new structural system. Aero Controls, Ltd., of 
Northampton, under contract to the Ministry of Supply (who 
hold the patent for its design), have now produced a quantity of 
this type of equipment, for which they have since acquired a 
manufacturing licence from the Patents Exploitation Department. 

The system employed is ingenious yet simple. It utilizes 
standard) commercial aluminium alloy angle extrusion of 
Ijin » 1jin ~ jin section, supplies of which are readily available. 
This extrusion is used for the two main types of structural 
element—four sizes of welded rectangular frame, and eight 
lengths of simple strut and cross-bracing members. These 
components are perforated at 2in centres to accommodate standard 
fgin commercial bolts and stiff-nuts. 

In addition to these basic elements a range of angle brackets, 
corner braces and gussets are also provided, each being perforated 
at the standard 2in spacing. To facilitate movement of the 
assembled structures, a set of combined wheel and jack units is 
included in the range of fittings, whilst the construction of 
variable-level equipment is provided for by the incorporation of 
roller units and a hoist. 

The components are so designed that the structure can be 
erected by unskilled or semi-skilled labour. Although the 
assembled structures are, because of their light-alloy con- 
struction, easily moved from one aircraft to another, they are 
extremely stable and rigid by reason of their triangular bracing. 

The components can also be packed into the minimum of space 
for transportation. For example, all the components for the 3oft 
tower and platform illustrated can be packed into a crate, made up 
from the rectangular frames, measuring only 34in » 34in ~ 32in. 
The movement and handling of this “‘pack’’ is facilitated by 
fitting to it the four wheel-units provided for the tower. 


(Above) Mobile tail-unit tower, with platforms at 17ft 6in and 25ft. 


Possible applications of the range of components are, of course, 
almost unlimited. By using the standardized components reclaimed 
from assemblies which have become obsolete, and rebuilding 
them into structures to suit new requirements, waste is eliminated 
and the incurrence of further expenditure avoided. ‘The photo- 
graph of the range of components shows their simple construction 
and suitability for mass production, whilst the two contrasting 
types of structures illustrated give some idea of the variations 
which can be achieved. Other typical applications include 
servicing steps, mainplane servicing gantries, shelter structures 
for open-air servicing, work-benches, mobile passenger-stairs, 
storage racks and mobile transporters. Further details can be 
obtained from Aero Controls, Ltd., Industrial Estate, Weedon 
Road, Northampton. 


(Left) Thirty-foot 


tower with 6ft movable cantilever platform, hand- or power-operated. (Right) The full 


set of standard components used in these and other structures. 
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THE INDUSTRY 


Double Mamba Test Rig 


‘THE Admiralty have placed with Heenan and Froude, Ltd., a 
contract for the supply of two complete plants for testing 
Armstrong Siddeley Double Mambas as employed in the Fairey 
Gannet. These plants will be installed at one of the R.N. Aircraft 
Repair Establishments. 

In this type of equipment the engine on test is mounted on a 
dummy wing stretching the width of the test-house. Testing will 
be remotely controlled from a soundproofed chamber fitted with 
an observation window. All controls, cabling, piping, etc., from 
the control panel to the engine on test will be incorporated in the 
wing structure. 

The contract includes supplying the dummy wings, contro! 
panel with instruments, fuel cabinet, accessory fuel-storage system, 
oil priming truck, control- -room heating and contro!-room and 
engine-room lighting. 


New G.E.C. Directors 


WO new directors have been appointed to the Board of the 
General Electric Co., Ltd. They are Mr. O. W. Humphreys, 

B.Sc., F.Inst.P., M.I.E.E.,and Mr. A. L. G. Lindley, M.I.Mech.E. 

Mr. Humphreys is the director of the company’s research 
laboratories at Wembley, Middlesex. He joined the laboratory 
in 1925 and in 1927 was appointed to its leading scientific staff 
in charge of the heat group. During the war he acted as assistant 
director, with general responsibilities for administrative matters. 

Mr. Humphreys is also a council member of the Electrical 
Research Association, a director of E.R.A. Patents, Ltd., vice- 
president of the Institute of Physics, and a member of a large 
number of technical councils and committees. 

Mr. Lindley joined Fraser and Chalmers Engineering Works 
in 1918 as an apprentice and, after spending some years as an 
assistant engineer in their mining department, was appointed— 
in 1932—chief engineer of the British General Electric Co., Ltd., 
of South Africa. He was later appointed assistant general manager 
and a director of that company. Returning to England in 1949, 
he became general manager of the Fraser and Chalmers 
Engineering Works. 


Owen Organization in Canada 


‘THE Owen Organization has recently established a company in 
Toronto, Canada, under the management of Mr. B. S. Male, 
which will be handling the products of some of the main firms 


within the framework of the British group. The new company is 
under the name of Rubery, Owen Canada Ltd., and has offices at 
1470, ‘The Queensway, Postal Station N., Toronto 14. 

The immediate aim is to promote the sales of Rubery, Owen and 
Co. Ltd., on the office equipment side, to increase supplies to the 
trailer and truck industries, and to handle sales of domestic-equip- 
ment products made by one of the firms in the organization. The 
Board of the company is composed of Messrs. A. G. B. Owen, 
E. W. B. Owen, R. H. Line and B. S. Male. 


For Instrument Calibration 


NOWN as the null-reading cistern manometer, equipment 

for the calibration of pressure-reading instruments is in 
production by Glass Developments, Ltd. Much of the existing 
calibrating gear at present available to Service operational units 
is insufficiently accurate for the precise calibration of some 
modern aircraft instruments, such as Machmeters. The range of 
many such calibrators may also prove inadequate to deal with 
airspeed indicators and altimeters likely to be introduced within 
the next few years. 

The null-reading cistern manometer has been developed with 
the intention of providing a precise means of calibrating pressure 
measuring instruments (such as altimeters or Machmeters) over 
positive or negative pressure ranges up to one atmosphere, and 
robust enough for unit use, while having accuracy comparable 
with that of standard equipment hitherto only available at main- 
tenance depots. The accuracy obtainable in the positive-pressure 
range is stated to be fully equal to that of the master airspeed 
calibrator Mk 2A in Service use. Negative pressure can be 
applied with an accuracy within 0.0lin of mercury. 

The manometer is operated on a principle differing from that of 
most conventional “ U” tubes, barometers and similar instru- 
ments in which the changing height of mercury is read off against 
a scale. In this case the instrument is always read against the 
same mark, the pressure or suction which it is required to apply 
being set up first by moving the mercury cistern relative to a 
scale, and the pressure or suction then being applied until the 
level returns to its original zero position. 

The use of this “ null” method, it is claimed, eliminates many 


sources of reading error; moreover, the design is such that con- 
siderations normally affecting accuracy of manometers, such as 
the bore of tubing, have no influence on accuracy, which in this 
case is determined by the accuracy of an engraved scale. The 
manometer can be dismantled, cleaned and parts rep‘aced without 
affecting accuracy, and there can be no vacuum problems such as 
may occur in the filling and maintenance of barometers. 

Glass Developments, Ltd., whose address is Sudbourne Road, 
Brixton Hill, London, S.W.2, are manufacturers of scientific 
glassware and laboratory equipment. Also among their products 
are radio-active luminized and fluorized aircraft-instrument dials. 


**Ted’’ Jackson of Dunlops 


7 many who knew him during the war years will be sorry 
to learn that Mr. Edward Jackson, who travelled thousands of 
miles servicing Dunlop aircraft equipment, has died in Coventry, 
at the age of 60, after a long illness. As liaison officer between 
Dunlop’s aviation division and the R.A.F., ‘“Ted’’ Jackson was 
well known at practically every airfieid throughout the country. 
After the war he was made an M.B.E. for his services. 

Mr. Jackson joined the Dunlop Rim and Wheel Co. in 1928 
and became associated with aviation ten years later. Ill-health 
forced him to retire in 1947. 


IN BRIEF 


Mr. P. E. Trier, M.A., and Mr. G. Knott, M.A., A.M.I.E.E., 
have been appointed joint managers of the Mullard Research 
Laboratories. 


* * * 


Data on their latest range of pulley-blocks and associated hoist 
gear are the subject of an illustrated brochure from Herbert Morris, 
Ltd., Loughborough. 


* * 


A new brochure on their lightweight silver-zinc accumulators, 
including discharge-characteristic curves for the various types, 
has been published by Venner, Ltd., New Malden, Surrey. 


MR. PETER GEORGE WARE, 

A.R.Ae.S., M.S.A.E., has joined 

Dowty Fuel Systems, Ltd., as 

commercial manager. He has 

served in the Royal Navy, and 

held posts with Bristols and with 
Roy Fedden, Ltd. 


MR. IVAN M. WALLER, B.A., 
M.1.Mech.E., has joined the 
Lockheed organization to assist, 
initially, in the development of 
the Lockheed-Avery flexible 
pipe and self-sealing couplings 
division of the company. 


Chemical and mechanical characteristics of ‘“‘Vybak’’ rigid 
sheet, together with recommended methods of fabrication, are 
detailed in a brochure from Bakelite, Ltd., 12-18 Grosvenor 
Gardens, London S.W.1. ‘‘Vybak’’ is produced in a variety of 
thicknesses, colours and surface finishes, from vinyl chloride 
acetate and polyvinyl chloride resins. 


* * * 


Mr. L. H. R. Everitt, B.Sc.Eng.(Hons.), A.M.I.E.E., until 
recently chief engineer to Ashley Accessories, Ltd., has been 
appointed deputy general manager of D. H. Bonnella and Son, 
Ltd. Mr. Everitt received his technical training at University 
College, London, and Johnson and Phillips, Ltd. vier nag ag 
he served with G.E.C. as development engineer under ; 
Wilson and, during the war, with the R.A.E., Farnborough. 
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JAPANESE PLANS ANNOUNCED 


MBITIOUS plans for extending their routes and augmenting 
their present fleet of six DC-4s are announced by Japan Air 
Lines. The DC-4s are at present used on two main domestic 
routes—one running north from Tokyo via Misawa t9 Sapporo, 
the other linking the capital with Nagoya, Osako, Iwakuni and 
Fukuoka to the south-west. 

Three Heron feeder‘iners will enter service this autumn and 
mai!-only night services, operated by three Beechcrafts, will also 
be inaugurated shortly. The first international services will begin 
on November Ist—to San Francisco via Wake Island and Hono- 
lu'u; these and other long-range services will be operated by 
DC-6Bs, seven of which are on order. The San Francisco route 
will later be extended to Los Ange!es, Mexico City, Panama, Lima, 
Rio and Sao Paulo. Other routes envisaged will link Tokyo with 
Seattle (via the Aleutians and Alaska), Manila, Saigon, Singapore 
and Djakarta . Two Comet 2s have been ordered for the Tokyo- 
London route, by way of India and the Near East, which is due 
to be opened in 1955. The company has also referred to a possible 
Tokyo-London service via the Northern route. 

An American airline expert, Mr. Mal Freeburg, is acting as 
consultant to J.A.L. in the planning of their new overseas net- 
work. He had previously been associated with J.A.L. through 
Northwest Airlines, which chartered Martin 2-O-2s to the 
Japanese company when it was formed in 1951, and, more recently, 
through Transocean Airlines, which supplies J.A.L. with crews. 

Although a nationalization bill is now before the Japanese Diet, 
the management of J.A.L. expect to retain 50 per cent of 
the capital in the new overseas corporation. They have been 
authorized to plan the corporation’s activities and to announce 
that operations will continue under the name of Japan Air Lines. 

In the year ended March 31st, J.A.L. carried 110,785 passengers 
and 459 tons of mail and freight. 


CHOOSING THE SOUTHERN ALTERNATIVE 


A S reported on page 136, several sites were considered as the 
possible southern alternative to London Airport before 
Gatwick was finally selected. The three other main candidates 
were Blackbushe, Dunsfold and Stansted. The main objections 
to Blackbushe were its proximity to Farnborough and the fact 
that in the prevailing westerly winds its traffic pattern would 
conflict with that of London Airport. Dunsfold’s “access to 
London is markedly inferior,’ and although it could be 
developed at slightly less expense than Gatwick, it is required 
for test-flying (by Hawker’s) and for military purposes. Like 
Bovingdon, Stansted is on the wrong side of London, and is 
1}-2 hr by road or rail from the capital. Biggin Hill and West 
Malling are needed by the R.A.F., and Croydon and Fairlop are 
in heavily built-up areas. 


AER LINGUS DEFICIT 


M 4JoR reasons for the £86,000 loss incurred by Aer Lingus 
in the financial year ended March 31st were increased salary 
and wage costs, the 1952 fuel shortage and the severe foggy spell 
early this year. The airline’s revenue went up by seven per cent. 
(by £110,000 to £1,737,000) during the year under review, but 


EXECUTIVE FLEET: Helliwells, Ltd., 


this Rapide, Dove and Globe Swift to transport executives of both companies. 


this was more than offset by a 17 per cent rise in expenditure. 
The deficit will be carried forward with a view to recoupment out 
of future profits. 

Over the financial year 1951-52 Aer Lingus made a profit of 
£92,000. Aer Lingus carried 290,000 passengers during the year 
at a load factor of almost 70 per cent. Aer Rianta, which adminis- 
ters Dublin Airport, made a £25,000 profit. The number of 
passengers using the airport went up by 8 per cent to 302,000, 
and the number of aircraft movements, which totalled 24,055, 
increased by 29 per cent. 


BRITISH AIRLINES IN 1952-53 


ROVISIONAL figures published by the M.C.A. show the 

extent to which British airline traffic increased during the 
financial year ended March 3lst, 1953. Expressed in ton-miles 
available, traffic increased by 12 per cent compared with 28 per 
cent in 1951-52. The following factors contributed to this 
decline in the rate of growth: the fuel strike, political disturbances 
(especially in the Midd!e East), reduced foreign-currency 
allowances and “ unfavourable conditions affecting freight traffic.” 
The full effect of these restrictions will not be known until the 
Corporation’s annual reports are published. 

Although there were marked increases in passenger traffic, 
and this is the main source of revenue, it does not necessarily 
follow that the Corporations will show improved financial 
results. Reduced (“tourist”) fares were responsible for much 
of the extra B.O.AC. traffic, and, due partly to the low currency- 
allowance, B.E. domestic services carried many of the 
passengers who might otherwise have flown abroad. Both 
freight and mail figures are disappointing, particularly the 
former. Provisional traffic figures for both State-owned and 
independent operators are summarized below. Percentage 
increases (or decreases) over the 1951-52 results are shown in 
parentheses. 


B.O.A.C. 


275,000(12.7) 
6,000(—1.9) 
3,000(5.9) 
203,293,008 9) 
131,247,000(7.0) 
64.6(65.7) 
867,346,000(12.2) 
63.7(63.9) 


B.E.A. 


1,400,000(23.3) 
16,000(12.2) 
6,000(—2.9) 
68,680,000(21.7) 
42,994,000(18.1) 
62.6(64.5) 
372,966,000(20.6) 
64.5(66.9) 


Associates 


Passengers carried 97,000(70) 
Freight (short tons) 
Mail (short tons) 
Capacity ton-miles 
Load ton-miles 
Overall load factor 
Passenger-miles 
Pass. load-factor*® 


5,399,000(50.9) 
3,547,000(71.2) 
65.7(57.9) 
27,748,900(1 32.4) 
68.7(58.8) 


* Figures in parenthesis are actual 1951-52 load-factors. 
DUTCH HELICOPTER ACTIVITY 
HE rescue operations during the floods of last February, in 
which 38 helicopters from six countries took part, saving 
over 2,00C people, greatly stimulated Dutch interest in the helicop- 
ter as a means of transport. It seems possible that the number of 
rotorplanes used will increase in the near future; K.L.M. is studying 
the development of suitable types for passenger use, and is con- 
sulting with Sabena in a study of the Belgian airline’s own 
scheduled helicopter operations. The cities of The Hague and 
Utrecht are also planning the construction of helicopter landing 
sites in the city centres and—in addition to K.L.M.—the Dutch 


the aircraft design, repair and manufacturing firm, a subsidiary of Tube Investments, Ltd., use 
The fleet is pictured at Helliwell’s main base, Walsall Airport. 
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Navy, the Red Cross, the police, and a number of farmers are 
actively interested in the use of the helicopter for various purposes. 
The Navy, in particular, is replacing its Sea Otters, previously 
used on air/sea rescue duties, by four S-§§ machines during this 
summer, During the NATO air show on July 18th, a helicopter 
was assigned to traffic control duties at Soesterberg airport. 


HELICOPTERS ON T.V. 


Te B.B.C, Television Service went to the Bristol Aeroplane 
Company again last Friday, July 24th, for a 30-minute pro- 
gramme entitled Travel by Rotor Coach. The background to the 
company’s helicopter work was provided by Capt. Cyril Uwins, 
and Raoul Hafner, chief helicopter designer, then explained some 
of his designs’ features. 

With the aid of diagrams, he outlined the power-transmission 
system of the Bristol 173 which, with two Alvis Leonides driving 
two interconnected rotors via freewheels, provides the twin- 
engined safety essential to operation over built-up areas. Mr. Peter 
Masefield, chief executive of British European Airways, then 
took up the story. He began by discussing the type of operations 
for which rotary-wing aircraft are suited; at present, he said, 
B.E.A. were obtaining operational experience—with Bristol 171 
Mk 3As, although the Corporation also owns S-51s and Bell 47s— 
which would place them in a strong position when economical 
helicopters were available. 

These new Beabuses, into the design of which B.E.A. were 
putting the fruits of their extensive research, would be capable 
of seating over 40 passengers and, up to stage-lengths of about 
300 miles, should prove very much cheaper per seat-mile than 
any fixed-wing machine of similar capacity. Additionally, the 
city-centre to city-centre time would be reduced to a value which, 
allowing for surface transport time, could only be matched by a 
fixed-wing airliner able to cruise at some 4,000 miles per hour 
on a London-Paris schedule. (Mr. Masefield’s lecture on com- 
mercial helicopter operation was summarized in our issue of 
November 14th, 19§2.) 

The most advanced helicopter at present in this country, the 
Bristol 173, was shown in a film sequence taken some few days 
before the broadcast. By last Friday the aircraft—the first proto- 
type—had been returned to the shops for a modification to 
extend its range of control. When this new control system has 
been proved it will be incorporated on the second prototype, 
now nearly complete, and this second machine will also be fitted 
with a set of stub wings. In this condition it is reasonable to 
assume that it will appear at the forthcoming S.B.A.C. show, 
when it will provide a foretaste of the 173 Mk 3 transport, a three- 
view drawing of which was published in our issue of July roth 
last. 

But even the 173 Mk 3 is only a stepping-stone to the Bristol 181, 
of which Mr. Hafner first spoke last year. During last Friday’s 
programme, Mr. Masefield showed an artist’s impression of this 
design, and it was seen to bear a strong resemblance to a concep- 
tion of our own published in our March 6th issue. Powered 
by two Proteus gas turbines, the 181 has a layout similar to that 
of the winged 173, but is clearly very much bigger. Oddly 
enough, the drawing showed rotors with four blades (rear) and 
five blades (front). No information was given regarding the 
progress of this impressive design, but Mr. Masefield also showed 
the Fairey Rotodyne picture published on p. 131 of this issue, 
and welcomed the award of a M.o.S. contract for a prototype. 
The Fairey layout, with two Eland turbines, was promising, he 
said, and should result in a high cruising speed. The Rotodyne 
should also be capable of fairly conventional ‘‘fixed-wing’’ 
approaches, were complete power failure to be suffered. 

When Capt. Cameron flew Mr. Masefield back to Northolt, 
viewers saw a B.E.A. Bristol 171 demonstrate the backwards- 
take-off procedure. Shortly before the programme began, 
incidentally, one of the three television cameras was found to be 
faulty, and the 171 was called upon to collect a replacement from 
the Whitchurch 'T.V. base nine miles away. The round trip was 
completed in 17 minutes. 


PANAIR PLANNERS: Pictured at London Airport are the president of 
Panair do Brazil, Dr. Paulo Sampaio (right), and Capt. Paul Lefevre, 
chief pilot of the airline's recently formed Comet group. Panair have 
ordered four Comet 2s, the first of which will be delivered in Septem- 
ber 1954, and are negotiating an option on a number of Comet 3s. 


THE DC-3 REPRIEVED 


ENTENCE of withdrawal of the Douglas DC-3 from sched- 

uled passenger service, which was originally pronounced by 
the Civil Aeronautics Board in 1942, has now been suspended 
indefinitely. Applying only to American-registered DC-3s and 
converted C-47s, the original C.A.B. regulation was to have 
taken effect in 1947. The order for withdrawal was repeatedly 
postponed, the latest deadline being December 31st, 1953. 
A recent C.A.B. statement, however, says that the safety record 
of the DC-3 “indicates that these aircraft may be continued in 
scheduled passenger service without detrimental effect on safety 
in air transportation.,”’ 

Most other countries had already decided (out of sheer neces- 
sity) that these invaluable aircraft could continue in service as 
long as they could be kept in safe flying condition, so that in 
allowing the DC-3 an indefinite life, the C.A.B. has merely fallen 
into step. Although over 10,000 DC-3s and C-47s were built, 
their manufacturers’ belief that some 4,000 are still in com- 
mercial service is believed to be optimistic; recent estimates have 
put the number in regular airline service as nearer to 1,000. 


U.S. RAIL-AIR REVENUES COMPARED 


"THE extent to which America’s leading domestic airlines 
have captured traffic from railways —or, in some cases, 
increased their own revenues without tapping those of their 
surface competitors—is graphically shown in the July 20 issue of 
Aviation Week. Our contemporary compares the passenger 
revenues of the ten leading railroads and airlines over a five-year 
period. 

In 1948 the ten wealthiest companies (of which four 
were airlines, occupying third, fourth, fifth and eighth places) 
earned $745m; the four airlines’ share of this total was $250m. 
Figures for 1952 show airlines occupying first, third, fifth and 
sixth places, earning $489m out of the $969m total passenger 
revenue of the ten leading airlines and railways. First place was 
occupied by American Airlines ($158m in 1952, compared with 
$76m in 1948). The Pennsylvania Railroad, top earner in 1948, 
when its passenger revenue was $160m, took second place last 
year, with $156m. United Air Lines earned $126m in 1952, $2m 
more than the New York Central Railroad; Eastern Air Lines 
($105m) and Trans World Airlines ($100m) occupied fifth and 
sixth places in the list. 

Recent passenger-revenue figures for British Railways, London 
Transport and British European Airways provide an interesting 
comparison, underlining the difficulty of building up airline 
services in a small, densely-popu'ated country. In the calendar 
year 1952, British Railways’ passenger revenue was almost 
£112m; London Transport’s trains, buses and coaches earned 
£67m; and the B.E.A. revenue from domestic passenger services 
was approximately £2.3m—less than a fifth of the Corporation’s 
total revenue for the year. 


BREVITIES 


HE B.O.A.C. Comet which landed at Juhu, Bombay, on 
July 16th instead of at the main terminal of Santa Cruz, was 
flown out “‘light’’ on July 24th by Capt. J. B. Linton. 
* * * 


_To cope with extra holiday traffic, Swissair flew fourteen instead 
of the normal eight services from Britain to Switzerland on 
July 25th. The total number of passengers carried was about 500. 

* * * 


A Bristol Freighter of Aer Lingus was used as a furniture van 
on July 20th when an entire Irish household was flown from 
Dublin to London. The charge for moving four tons of furniture 
and a family of five was reported to be £100. 


The government-owned Indonesian Aviation College, at present 
operating Chipmunks and Aiglets, is reported to have placed an 
order for a number of Saab Safir trainers from the Dutch de 
Schelde concern, which is manufacturing these aircraft under 
licence from the Swedish company. 

* 


Before sanctioning the export of a helicopter to Ceylon, the 
United States recently demanded an assurance that the aircraft 
would not be used for spraying rubber plantations. A similar 


ban on the export of sulphur, used to kill pests on rubber planta- 
tions, was made almost two years ago, on the grounds that Ceylon 
was supplying rubber to Communist China. 
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New wheel unit for ‘Argonaut’ 


GOODYEAR WHEELS GIVE 
9,600 MORE LANDINGS 


STRIKING operating economy has recently 

been made for the British Overseas Airways 
Corporation. Their “‘Argonaut”’ airliners, serving 
Near and Far Eastern routes, are equipped 
with single disc wheels and brakes designed 
and manufactured by the Aviation Division of 
the Goodyear Tyre & Rubber Co. (G.B.) Ltd. 
They give 9,600 more landings than the assemblies 


previously in use. 
The Goodyear wheel as fitted to B.O.A.C. Argonauts. 
The wheel is cast from magnesium alloy and is of divided 


LESS SERVICING NEEDED construction incorporating inboard and outboard halves. 


This greatly facilitates mounting and dismounting tyres. 

In addition they require the minimum of 
servicing. ‘The assembly is designed so that the 
brake clearance remains constant throughout the 
whole life of the linings. Adjustments are 
therefore unnecessary. 

This is one instance of the way in which wheels 
and single disc brakes designed by Goodyear 
combat increased operating costs, whilst giving 
more satisfactory service. 

The Goodyear Aviation Division will help you 
solve your landing gear problem, too. ‘Technical 
representatives are always available to give advice, 
or to join in consultation with your own design 
staff. They will help you see the job right 


through, from the drawing board to installation ment of lining clearances. Servicing requirements are 
and servicing. less frequent and are carried out more quickly. 


You can trust 


AIRCRAFT TYRES 


GOOD, YEAR we: 


BRAKES 


AVIATION DIVISION, GOODYEAR TYRE & RUBBER (0. (GT. BRITAIN) LTD., WOLVERHAMPTON 
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CIVIL AVIATION... 


K.L.M. held a ceremony at Schiphol last week to mark the 
delivery of the first of their two Douglas DC-6A Liftmasters. 
The aircraft, which has bzen entered in the forthcoming New 
Zealand race, was named after Dr. H. M. Damme, former 
Director-General of the Netherlands Post Office and a member 
of K.L.M.’s board of control from 1932 until his recent retire- 
ment. 

* * 

The aviation department of E. A. Gibson and Co., Ltd., ship 
and aircraft brokers of the Hunting Group, report that during 
the 12-month period ended June 30th charters fixed by them 
flew over 310,000 revenue miles. Loads carried amounted to over 
485,000 Ib of freight, including several tons of bullion, approxi- 
mately 2,000 passengers, and tour race-horses. Freight handled 
by the department amounted to nearly 170,000 Ib during the 
period under review. 


AS briefly recorded last week, the result of a public inquiry into 
the accident to a B.E.A. Viking at Belfast last January has 
recently been announced. We summarize below the main findings 
of the official report, copies of which will be available from 
H.M.S.O. in a few weeks’ time. 

Viking G-AJDL, referred to in the report by the call-sign Dog Love, 
took off from Northolt on January Sth for a scheduled flight to Nutt’s 
Corner, Belfast, carrying 31 passengers, some cargo and a crew of four. 
Its take-off weight was near to, but under, the permitted maximum. At 
about 2053 hr, the Viking came under the control of Nutt’s Corner. 
Under G.C.A. direction, the aircraft was brought to within three miles 
of touch-down on Runway 28, at which point it was 90ft above the 
giide-path. “ Rain clutter” on the radar screens then obscured the 
image of the aircraft and the captain received the instruction: “ If you 
are not visual over-shoot on your present heading to 3,000ft.” Cloud 
at 2139 hr (just after the accident) was estimated at 6/8th at 1,300ft, 
7/8th at 1,800ft and, possibly, fragments of c.oud at a lower level; 
slight rain was falling and visibility was 4,400yd. 

‘Thirty seconds after receiving this instruction G-AJDL announced : 
“We can see the lights now.” At about this time a witness in the 
control tower saw the lights of the aircraft as it broke cloud at height 
estimated at 1,009-1,500ft. Its approach looked slightly steeper than 
normal, and when it looked dangerously close to the ground he sounded 
the alarm bell. The Viking no a ae the same angie of descent down 
to the pole carrying No. 6 approach light (the top of which was 113ft 
below the glide path), which it struck, and appeared to level out. Sub- 
sequent —— showed that it touched down some 250ft further 
on, ran along the ground for about 82ft, rose again, struck the S.B.A. 
van, came down again and struck the I.L.S. building. The aircraft 
broke up, killing Capt. G. H. Hartley, D.F.C., Ist/Off. R. D. Hayes, 
Rad/Off. T. R. A. Merry, and 24 passengers; Steward J. Young and 
seven passengers were injured. 

The Court found no indication of mechanical failure. The docu- 
mentation of the aircraft was in order, the crew were properly qualified, 
and control procedures were correctly carried out. Mr. D. Scott Cairns, 
the commissioner holding the inquiry, found that: “ On the evidence 
available I am not satisfied that there existed such conditions as could 
properly be described as deceptive to the pilot and my conclusion is that 
the primary cause of the accident was an error of judgment on the part 
of Capt. Hartley.” 

The accident is reconstructed in the report as follows: 

“ When the talk-down ceased Capt. Hartley had for about 40 seconds 
no guidance from the g-ound and he may well have got still further 
above the glide-path in this period. He then saw the aerodrome lights, 
probably realized that he was exceptionally high, and steepened his 
descent. In doing so he made an over-correction and descended more 
steeply than was necessary and then failed to check the descent before 
the aircraft had reached a position within 18ft of the ground when still 
about 1,800ft short of the runway. He failed to realize, either from 
observation of the lights or from examination of his altimeter, that he 
was going dangerously low until he struck the pole carrying No. 6 
approach light, or possibly a very short time before this. He then opened 
his throttles and, although he touched down, succeeded in getting the 
aircraft off the ground again. 

“The balance of probability is that weather conditions were such 
that when Capt. Hartley was able to see the aerodrome lights his vision 
was somewhat blurred but not to such an extent as to be seriously mis- 
leading to a pilot with normal eyesight, visual judgment and experience 
in flying in varying weathers. e should have been able to adjust his 
angle of descent so as to land on the runway. Even after he had started 
to descend too steeply, he should have realized, when he was still several 
hundred feet from the ground, that he was on a path which would bring 
him down short of the runway and should have levelled out earlier than 
he did. In these respects he made errors of judgment which indicate 
some falling short in the degree of perception and ability to act correctly 
in an unusual situation which are to be expected of an experienced pilot. 
I do not consider that any moral blame should be attached to him.” 

Referring to the presence of obstructions on the approach to Run- 
way 28, the report makes the fotlowing observations and recom- 
mendations : 

“There would probably have been no major disaster if the aircraft 
had not struck in succession five poles, the S.B.A. van and the I.L.S. 
building. In particular, it was pel ev the impact with the S.B.A. van 
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The National Transport Commission of South Africa recently 
granted permission for S.A.A. to include six extra cities in the 

resent Springbok air service to London. They are Windhoek, 
Tou Livingstone, Entebbe, Athens and Paris. 


* * * 


Two 20-seat Dakotas of Hunting Air Heer oy Ltd., were 
chartered by Thomas Hedley and Sons, Ltd., to fly from Northolt 
to Newcastle and back on July 17th. The aircraft carried guests 
attending a lunch to celebrate the opening of a new block of 


offices. 
* * 


The three Douglas DC-6Bs recently introduced on the T.A.I. 
(Compagnie de ‘Transports Aeriens Intercontinentaux) routes 
between France and French Africa have been registered F-BGOB, 
R-BGOC and F-BGOD. These DC-6Bs have accommodation 
for 70 passengers—so ‘“‘tourists’’ in the main cabin and 20 first- 
class passengers in fauteuils. 


which put an end to the aircraft’s chance of reaching the runway and 
it was probably the impact with the I.L.S. hut which made a major 
tragedy inevitable. In this sense these various obstructions contributed 
to the accident. But none of them would have constituted a danger 
except in the most exceptional circumstances; they were not when 
erected in contravention of any accepted standards and it would not 
have been practicable or reasonable to remove them when new I.C.A.O. 
standards came into force in June 1952. The following specific con- 
clusions and recommendations are made :— 

(a) The lights on the poles were, for convenience of maintenance, a 
considerable distance {str} from the top of the poles. It is highly 
unlikely that if they had been at the tops it would have made any 
difference to Dog Love, but a small increase in safety, probably sufficient 
to compensate for the increased difficulty of maintenance, has been 
obtained by moving them nearer to the tops of the poles since the 
accident and it is recommended that they be retained in that position. 

(b) The S.B.A. van was not intended to be a permanent instalation 
and it would not be reasonable to require excepuonal measures to deal 
with the remote risk attached to its being in the line of approach to the 
runway. 

(c) if is undesirable that a permanent installation such as the I.L.S. 
building should be in such a position as was occupied y | the L.L.S. 
building at the time of the accident. It is recommended that the plan 
for rebuilding it on a site offset from the runway be proceeded with and 
that the effects on its efficiency as an aid to pilots of its being off-centre 
be carefully studied. Meanwhile it is desirable that investigation into 
the practicability of putting such installations underground should be 
pursued.” 

Capt. Hartley, whose flying experience totalled over 5,100 hr, had 
landed in command at Nutt’s Corner 15 times by day and 20 times by 
night. Of these landings four by day and four by night had been on 
Runway 28. He was described as a pilot of average standard among 
B.E.A. captains, but as a captain of dateonmen standard. Extracts 
from check-flight reports confirmed the view that, though competent 
and conscientious, he was “ not what one would call a natural pilot”. 
The first officer, Mr. R. D. Hayes, who was not shown to have taken 
any part in the events leading up to the accident, was described as entirely 
competent. Although B.E.A. were not at fault in allowing Capt. Hartley 
to continue as a pilot, the report found that “ it would have been better 
if, after defects had appeared in the course of checks, he had been given 
short refresher courses followed by further checks, and if he had not 
been allowed to go for so long a period as seven months from May 
1952 without a check.” 

Of the ten sodium lights marking the approach to Runway 28, one 
(actually that nearest the threshold) had been screened to prevent road 
dazzle, and was afterwards discovered to have been invisible to the 
pilot. This deficiency, however, “ would make no appreciable difference 
to the effectiveness of the line of lights... .” ‘The Nutt’s Corner 
lighting system was described as superior to that found at many ac1o- 
dromes all over the world. Plans have been made for eventually 
replacing it with Calvert “ cross-bar” approach lights, but although this 
would give the pilot additional assistance in judging his position and 
angle a descent, the report found that there was not justification for 
giving Nutt’s Corner special priority in this respect. 

Mr. E. S. Calvert himself contributed expert evidence on behalf of 
the late captain’s legal representatives. He expressed the belief that 
some previous accidents might have resulted from pilots’ inability to 
judge their angle of descent in conditions of poor visibility, and that, 
“very roughly”, this might happen once a year somewhere in the 
world. There was no known system of lighting which could entirely 
eliminate the risk of misjudgment when cloud obscured the lights 
nearest the pilot, but cross-bars would increase the margin of safcty. 

Mr. Calvert thought that a system of coloured approach lights 
indicating departure from the glide-path (more elaborate than the 
system of this type used in the past) might be of assistance. In order 
to overcome the special difficulty of judging the angular distance of the 
point aimed at above the low cut-off line of the Viking, he also suggested 
that there might be a fine wire across the windscreen, which could be 
heated to show red at night. If a similar wire, the report adds, were 
placed in a fore-and-aft direction, below the level of the pilot's eye so 
that it would appear to him as a vertical line, the two wires would then 
help to indicate changes in pitch, roll and yaw. The report recom- 
mended that experiments should be carried out to investigate both 
Mr. Calvert’s suggestions. 


| 
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JUGOSLAVIA’S 
NATIONAL 
GLIDING CONTEST 


The winning two-seat 
Kosava sailplane. 


THIS report is from Ann Welch (formerly Ann 

Douglas, well known as a glider pilot and organizer 

for many years), whose iSebend, Lorne Welch, was 

invited to participate as a non-scoring competitor 
in the event which she describes. 


ORNE WELCH and Adolf Gehriger, respectively of 
England and Switzerland, were invited to take part in 
this year’s Jugoslavian National Gliding Competitions, 

though not as competitors. The competitions were held 
at Borovo Airfield, 140 km west of Belgrade, on the Danube, 
and lasted from June 28th till July 12th. In all, 20 pilots 
entered, their aircraft consisting of 17 Weihes, all built in 
the country, and three Jugoslav-designed gliders—the 
Ko§ava, which won; the Orao 2; and the KB-9. 

Both the organization and the flying were of world champion- 
ship standard. Everything ran smoothly, without fuss, shouting 
or delay. There seemed littke paperwork or top-heavy adminis- 
tration, but, instead, an attitude of “ let’s get on with the flying.” 

As an example, the British contingent arrived on the airfield, 
after two nights in the train, at 10 a.m. on the first competition 
day. Lorne Welch was: shown a brand-new Weihe, ready on the 
field, with the words: “ Here is your glider, fit anything to it as 
you like; the task set for today is a goal race to Belgrade. 
‘The finishing line is marked like this, the wind is light northerly. 
Here are your maps.” He got there, but fell asleep both going 
and on the tow back. 

The aero-tow retrieving was most efficient. After a landing 
had been made in the biggest field available—usually the com- 
mon land outside a village—a simple telephone call ensured 
the tug’s take-off ten minutes later. On arrival it would tow 
the glider straight off without stopping its engine. If the glider 
required moving first, the tug would drag it slowly across the 
field with villagers at the wing-tips. If the field was small, the 
tow-rope would be shortened accordingly. This process reached 
almost its ultimate when Welch was towed out of a field 370 
yards long with trees at the end, and no wind. The tow rope 
then was equal to the span of the Weihe—60ft. 

After one expedition by truck into difficult country it became 
easy to understand why road retrieving was out of f Botkin The 
roads are very bad, quite empty away from the villages and, in 
them, like well stocked farmyards. From the English point of view, 
however, the most remarkable thing about this retrieve was the 
Jugoslavian lack of interest in eating until the job was done. We 
took no food, nor stopped for it. We did take petrol—every drop 
we were likely to need. 

Each day the task was set according to the weather but, 
although soaring conditions were good, it was not possible to 
have an all-out distance day. On the first day eight pilots, in- 
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cluding Welch and Gehriger, arrived at the goal aerodrome. 
Gehriger was fastest, but Arbajter, who flew in the 1950 World 
Championship, obtained the national first place. The second 
flying day, July Ist, was devoted to pilot-selected goal flights 
and four gliders, including Welch’s, flew 237 km. Although this 
was the longest distance, they failed to reach their goal, all 
ending up in the same field with some 50 km. still to go. When 
the towing aeroplanes arrived at 4.15 a.m. the following morning 
only a huddle of gliders in the lee of a shed could be seen, but 
no pilots; so an air search of the town was made. The elderly 
PO-2 tug might almost have been designed for this purpose. 
On July 3rd, a 100 km. triangular race was flown. Seven 
plots, including We'ch, completed the course, a competitor 
named Rain making the fastest time of 1 hr. 20 min. An out- 
and-return race was flown on July 4th, in which eleven pilots 
were successful, and a race to Punéeva on July Sth was again 
won by Rain. Lorne landed 20 km. short. 
Owing to stable air there was no flying on July 6th and 7th, 
but on the 8th there was a long out-and-return flight to Darawa, 
which only six gliders completed. July 9th saw a repetition of 
the 100 km. triangular race which ended in the magnificent 
spectacle of nine gliders racing over the line like a shoal of fish. 
The last contest day was taken up with pilot-selected goal 
flights. The forecast was not very hopeful and several pilots 
chose short, safe goals. As it namenals the weather improved 
rapidly farther from base, and so those who had been bold were 
rewarded by jumping several places in the final classification. 
The result, on which the selection of the team to come to 
England next year will largely depend, put Koma¢, flying the 
two-seater Kosava solo, first with 6,533 points. This glider 
has an excellent performance, and is quieter than any I have 
flown. It has flaps and adjustable ailerons, as well as brakes, but 
these will need to be a littke more powerful for English fields. 
Mordej was second in a Weihe with 5,865 points. Both he 
and Komaé are instructors at Vrsac, the National Centre. Rain 
(Weihe) was third with 5,403 points. Lorne Welch (England) 
was fourth, but hors concours, so fourth position in the com- 
petitors’ order was taken by Dimitrovski (Weihe). 
The “ English ” Weihe got away from its first launch on every 
flying day, to complete a total of 40 hours’ flying in nine days. 
It would be churlish to finish without mention of the very 
great friendliness and generosity with which we were treated. 
We can certainly look forward to seeing a first-class Jugoslavian 
team here next year. A.W. 


DUTCH WEEK-END 


ARRIVING at Ypenburg on July 17th, en route to Soesterberg, 
Flight’s Gemini found itself in company with a varied inter- 
national assortment of light aircraft types. Their pilots and 
passengers were together at Ypenberg for the 1953 Dutch Private 
Invitation Rally, and a pleasant, informal programme had been 
arranged by the hosts. 

The arrival competition was won by Mr. Jack Rice, from 
Leicester, in his Whitney Straight G-AEVA, and other prizes 
went to Mr. F. G. Fox (Chrislea Ace), Mr. K. Sissons (Gemini) 
and Mr. J. Bisgood (Messenger). The viistors—from six countries, 
in a score of aircraft—flew over to Soesterberg on Saturday 
morning to watch the NATO and Royal Netherlands Air Force 
display that afternoon, and returned to Y penburg the same evening. 

On Sunday a picnic party was held at a country estate near 
the Hague, followed in the evening by a farewell dinner and 
dance at the Palace Hotel, Scheveningen, where the guests had 
been accommodated. At this function, a presentation was made 
by Mr. Arnold Wilson on behalf of the Yorkshire Aero Club, and 


Mr. S. Kenneth Davies (chairman of the Royal Aero Club)— 
speaking for the British contingent—thanked the hosts for their 
hospitality, which had been truly appreciated. 


BRITAIN’S GLIDING CHAMPIONSHIPS 


THE British National Gliding Championships opened at Great 
Hucklow, Derbyshire, last Sunday, with an excellent day’s 
flying, during which 32 competitors covered 1,847 miles in 100 
hours. Many reached their goals on the East Coast. 

On Monday thunderstorms prevented most pilots from flying 
away from the site. The best flight of the day was to Grimsby, 
by F/L. A. D. Piggott who, with A.T.C. Sergeant J. Whatley as 
passenger in an open-cockpit Sedbergh, flew in a thundercloud 
to 17,000ft—a new British record for two-seaters. They 
recorded 36 degrees of frost. Leaders after two days were G. 
Fae (Sky) in the individual class, and F/L. Piggott and 
F/O. E. J. Meddings (Sedbergh) in the team class. A detailed 
report will appear next week; the contests finish on Monday. 


at 


31 July 1953 


SERVICE AVIATION 


Royal Air Force and Fleet Air Arm News 


Royal Inspection 


Te reviewing officer at a passing-out 
parade held at the R.A.F. College, 
Cranwell, last Tuesday was Marshal of the 
Royal Air Force H.R.H. the Duke of Edin- 
burgh. He reviewed the 59th Entry of 
G.D. flight cadets and the roth Entry of 
cadets, Equipment and Secretarial Wing. 

The Royal visitor also presented the 
Sword of Honour, the Queen’s Medal and 
the Medal of Honour. Later he inspected 
the Flying Wing, planted a commemorative 
tree and watched formation aerobatics. 

Another graduation parade took place 
a few days earlier, at Halton, when, on 
July 24th, Air Chief Marshal Sir William 
Dickson, C.A.S., took the salute. 


Exercise Coronet 


OLLOWING the welcome example of 

a more distant and more real conflict, 
the mock warfare of Exercise Coronet is 
ended today, July 31st, with an armistice. 
Westonia and Fantasia, engaged in conflict, 
have finally been crushed by a third force, 
the overpowering war machine of Wessex. 
The farticipants, from nine NATO coun- 
tries, will now return home and the long 
process of assessment will begin. 

Hostilities began between Westonia 
(2nd A.T.A.F. area—Belgium, the Nether- 
lands and the British Zone of Germany) 
and Fantasia (4th A.T.A.F. area—the 
American and French Zones of Germany 
and part of Eastern France) on July 23rd 
following the assassination of the Fan- 
tasian delegation of a political conference 
in Westonia; Franconia (the French Air 
Defence Area) meanwhile remained neutral, 
but exchanged air information with both 
belligerents. At this point Wessex (all 
U.K.-based raider forces), the most power- 
ful state in Western Europe, delivered an 
ultimatum to the effect that unless hos- 
tilities ceased by midnight on July 25th, 
she would use her forces to destroy by air 
attack the war-making capacity of both 
countries. No reply being received from 
either of the states, Wessex air forces went 
into action on July 27th. Anglia (R.A.F. 
Fighter Command, Metropolitan and 
Southern Sector Headquarters and G.C.I. 
stations) the weakest of the states, remained 
neutral and exchanged control and report- 
ing information with Franconia. 

By July 30th Westonia and Fantasia 
realized that if they were to offer any 
effective resistance to Wessex they must 
pool air information and intelligence about 
their common opponent, and accordingly 
an armistice was signed today. 

Altogether, 1,800 aircraft took part, 
including Sabres, Meteors, Vampires and 
Venoms from 2nd A.T.A.F.; Sabres, 
Thunderjets, Shooting Stars, Vampires 
and Invaders from 4th A.T.A.F.;- Greek 
and Italian Thunderjets and Portuguese 
Thundcerbo!ts; and the Australian Vampire 
wing based at Malta. The United King- 
dom frovided common raider-forces of 
Washingtons, Lincolns, Canberras, Valet- 
tas, Varsities, Meteors and Sabres; the last 
two types simulating high-level bombers. 
All the ground units supporting these air- 
créft were mobile; as little use as possible 
was made of normal static facilities. 

The land battle was fictional and in- 
tended to provide practice for air-support 
procedure. For this purpose Northern 


Aimy Group formed a joint headquarters 
wi.h 2nd A.T.A.F. Similarly, a Nether- 


lands corps operated a joint headquarters 
with No. 2 Group, 2nd A.T.A.F., and a 
Belgian corps operated a joint headquarters 
with No. 83 Group, 4th A.T.A.F. Air 
Chief Marshal Sir Robert Foster was 
commander-in-chief of the whole exercise. 

This year’s major United Kingdom air 
defence exercise, code-named ‘‘Momen- 
tum’’, will last from Friday, August 14th 
till Sunday, August 23rd. Divided into 
three phases, it will cover most of the 
country. Participating aircraft will be 
drawn from R.A.F. commands in Britain, 
from the Fleet Air Arm and from squadrons 
of No. 2 and No. 83 Groups in Germany. 


The C.F.S. “41st” 


A! Little Rissington last Friday, the 
Central Flying School held its 41st 
anniversary reunion dinner. The guest of 
honour was Marshal of the R.A.F. Sir 
Tohn M. Salmond, and the president of the 
C.F.S. Association, Air Chief Marshal 
Sir James M. Robb, was also present. 
Unfortunately Marshal of the R.A.F. Lord 
Trenchard, who is patron of the Associa- 
tion, was unable to attend. 

Giving the customary brief review of the 
C.F.S.'s work, the Commandant, A. Cdre. 
A. D. Selway, mentioned that the courses 
had been much the same as in the previous 
year, entailing six weeks on Prentices at 
South Cerney and twelve weeks on 
Harvards or Meteors at Little Rissington. 
Both types of instructors had still to be 
trained so long as A.F.S.s had only jets and 
F.T.S.s only piston-engine types. 

During the past year there had been 
thirteen courses, and §41 instructors had 
passed out successfully, 310 on piston 
engines and 231 on jets. The instructors 
had been “rather a mixed bag’’; averace 
wastage had been 17 per cent, ranging 
from 64 per cent on one course to 40 per 
cent on another. Thirty-one officers of 
foreign air forces had passed through, 
comprising two from Italy, two from 
Malaya, one from Thailand, one from 
Syria, six from Burma, three from Lebanon 
one from Iraq, and fifteen from Pakistan. 
In equal and open competition with R.A.F. 
officers, some of them did very well indeed. 
The Clarkson Trophy for aerobatics had 
twice been won by foreign students: once 
by a Syrian and once by a Pakistani. 

An analysis of ages indicated that those 
qualifying as piston-engine instructors 
average nearly 30, and those for jets 28. 
This was too high. C.F.S. believed that 
the instructor’s age should be such that, 
after his instructional tour, he would still 
be acceptable in an operational squadron. 

Flying intensity had been high, and 
during the summer months there had been 
a lot of night flying. Some local residents 
who complained accepted the Command- 
ant’s explanation and apology ; a few wrote 
to their M.P. To C.F.S. these were 
known as “the local Mau Mau,”’ but for- 
tunately they were far outnumbered by 
“the loyal Kikuyu.”’ 

The Commandant next turned to the 
original principles of flying instruction as 
laid down by Col. Smith-Barry. In the 
official history of World War I it was 
recorded that Maj.-Gen. J. M. Salmond, 
who commanded the training division at 
the time, gave Major Smith-Barry an 
entirely free hand to develop his ideas. Asa 
result, in 1917 a pamphlet was circulated 
embodying Smith-Barry’s teachings, and, 
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this was, in fact, the first book of “‘patter’’ 

This contained such state- 
ments : as “The next and most important 

thing is chet quite half the duai control that 
is given is administered after the pupil has 
gone off alone . . . In this way bad habits 
are corrected before they have time to get 
fixed.’’ This, the Commandant said, was 
surely a direct parallel with the continuation 
training of today. The pamphlet continued : 
“The next thing is that advanced pupils 
have been allowed to fly exactly as they 
chose . . . The object has been not to 
prevent flyers from getting into difficulties 
and dangers, but to show them how to get 
out of them satisfactorily, and having done 
so, to make them go and repeat the process 
alone.”’ This had its parallel in the /imiz 
flying of today. 

One amusing reference to the introduc- 
tion of telephones at the end of 1917 
stated that if the instructor wished to talk 
more generally than by giving simple hand 
signals he would stall the aeroplane for a 
momentary conversation. According to 
the pamphlet “‘this gives a useful indication 
of the state of the pupil’s nerve, as those 
who are likely to prove unsuitable for 
scouts generally cling to the side with an 
unintelligent expression. ‘And so we see,” 
said the Commandant, “‘that many of the 
principles remain the same today as they 
were in 1917.” 

In conclusion, the Commandant re- 
ferred to the C.F.S. Association; to the 
departure after three years of the station 
commander, W/C. Trumble, who had 
received the customary silver “‘pelican’’ 
memento on leaving for the Air Ministry; 
and welcomed W/C. Rogers, who was 
taking over his post at Little Rissington. 

The toast of ““The Guests”’ was proposed 
by Air Chief Marshal Sir James Robb. 
Among those present to whom he referred 
were Lord De L’Isle and Dudley, 
Secretary of State for Air; the Chief of the 
Air Staff, Air Chief Marshal Sir William 
Dickson; Marshal of the R.A.F. Sir John 
Slessor; Air Marshal Sir Hugh Walmsley; 
and Air Marshal Pendred, A.O.C-in-C. 
Flying Training Command. Sir James 
then spoke of the remarkable record of 
Sir John Salmond, one of the original 
members of C.F.S. at Upavon in 1912; of 
the foundation of C.F.S. and its traditions, 
which were today shaping the lives of so 
many of those present and in every part 
of the world; and of many fascinating 
incidents and great names associated with 
41 years of C.F.S. 

Replying for the guests, Marshal of the 
R.A.F. Sir John Salmond said it had not 
been really heroic or hazardous to fly in 
those early days; he recalled one occasion 
when he had had a slight fire in the cockpit 
of his aircraft, and so he had “ballooned 
down and landed in a field using a run of 
exactly six yards.”’ The only real hazard has 

been the possibility of breakage, and this 
very seldom occurred. He remembered a 
C.F.S. pilot landing because the engine 
note had changed and he feared there was 
trouble. After investigation Sir John had 
discovered that the change of note had 
occurred because the pilot had swallowed ! 


No. 600’s Camp in Germany 

OR the second time since the war 

600 (City of London) Sqn. went abroad 
for its annual camp, and spent a memorable 
fortnight with the 2nd T.A.F. in Germany. 
The squadron moved to R.A.F. Oldenburg 
on June 13th, taking with it all personnel 
and equipment for 14 days’ operations. 
A small advance party travelling by road 
was followed by the squadron’s Meteors, 
ten Mk 8s and two Mk 7s, and a Valetta 
of No. 622 Squadron carrying part of the 
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SERVICE AVIATION . 


ground personnel and the remainder of the 


aircrew, The main party followed by rail. 

On the first day in camp all the pilots 
made ‘“‘sector recce’’ flights in order to make 
themselves familiar with the local area, and 
these proved also to be an introduction to 
the peculiarly violent thunderstorms which 
are typical of the area at this time of year. 
A stream landing in heavy rain on the 
exceptionally smooth, water-covered run- 
way, without G.C.A., proved something 
of an adventure on first experience. 

R.A.F. Oldenburg, situated near the 
centre of the north German plain, was 
originally a Luftwaffe grass-surfaced train- 
ing airfield, and then became a British 
Army camp. It is now a fighter airfield, 
the necessary runways and buildings having 
been constructed last year in a remarkably 
short time by German contractors, and the 
station now offers first-class operating and 
living accommodation in the style typical 
of the pre-war Luftwaffe. 

It is not permissible to detail the 
requirements, priorities and targets set 
down by higher authority, but a picture can 
be given of some typical activities. For 
the period of the camp the squadron was 
divided into two flights run on a com- 
petitive basis for a cup; both flew together 
when larger formations were required, but 
otherwise there was little contact between 
flights. The day’s programme was 
arranged to start with met. briefing at 
0630 hr, the first sorties being airborne at 
0700 hr. One-hour sorties were flown, 
with 45 min turn-round time, until 1§00 hr. 
Aircraft serviceability was excellent 
throughout, and the tempo of flying 
increased as the ground crews got into their 
stride, to a pitch when the aircraft were 
regularly being refuelled in two to three 
minutes. 

By the end of the first week the official 
flying target for the whole camp had been 
comfortably reached, despite the fact that 
one day had been spent in 35-minute air- 
to-ground firing sorties, and that on one 
morning eight aircraft were diverted to 
Jever, 24 miles to the north, due to low 
stratus and mist. ‘The first week ended 
with a memorable dining-in night. 

During the second week an extremely 
full routine of work and pleasure began to 
tell on aircrew and groundcrew alike, and 
it became generally realized that the most 
precious commodity on the Station was 
not the deutschmark but sleep. The 


HANDING OVER: 
W/C. John Hubble, 
A.F.C. (right), com- 
mander of the famous 
No. 77 Sqn. Meteors 
in Korea for the past 
five months, briefs 
his successor, W/C. 
Alan Hodges. During 
his tour of duty W/C. 
Hubble made 115 
combat sorties. The 
new C.O. flew Mos- 
quitoes from Borneo 
during the war. The 
armistice news from 
Korea implies that his 
responsibilities will 
be changed. 


schedule was, however, fully maintained, 
with another day’s air-to-ground firing 
and a full programme of war practices, 
high-level formations and drills and 
instrument flying. Six new White Jet 
Instrument Ratings were obtained, and 
a series of re-ratings begun. 

At this point the persistently damp 
weather began to have its effect on the air- 
craft. Minor electrical unserviceability 
became frequent, and extremely moist air 
also caused very heavy misting of hoods 
during and after descents from high level. 
A combination of such factors, with 
cu-nim and low stratus, had to be allowed 
for in many of the final sorties of the 
fortnight. 

Over the fortnight, however, the enthus- 
iasm of all members of the squadron— 
and particularly of the groundcrew— 
emerged very clearly. The unit worked as 
a team to produce a flying achievement 
of between 430 and 440 hours spread over 
more than 600 sorties. Only one aircraft 
was unserviceable for more than 24 hours. 
It was with considerable regret that the 
squadron took leave of Oldenburg, and, 
armed with many a bottle and packet of 
cigarettes, they have returned to the daily 
routine of their normal civilian occupations. 


Half-yearly Promotions 


ELOW is continued from page 100, 
Flight, July 17th, the list of half-yearly 
promotions :— 
TECHNICAL BRANCH. Air Commodcre 
to Air Vice-Marshal.—L. Dalton-Morris, C.B., 


C.F.S. TEAM: The five Meteor 7 pilots who provided some of the acrobatic and formation highlights 
of the recent Jersey Coronation Display. Left to right: F/L. James, M. Pit. Fisher, S/L. Harkness, 
F/L. Titmuss (leader of the C.F.S. aerobatic team) and F/O. Evans. 


“Flight’’ photograph 


C.B.E. (Act. A.V-M.), Assistant Chief of the 
Air Staff, Signals. Group Captain to Air Com- 
modore.—R. |. P. Morris, C.B.E. Wing Com- 
mander to Group Captain.—B. H. Becker, 
A.F.R.Ae.S., B. Robinson, C.B.E., B.A., 
A.F.R.Ae.S., K. and T. E. 
Fitton, B.A., A.F.R 
M. L. Formby, A.F.R.Ae.S., J. Mills, D.F.C., 
G. "Symonds, Ww. H. A. Bourne, W.C. H. 
Oatey, M.B.E., R. A. Godsell, F. E. Dudley, 
T. C. Pratley, J. A. Sherry, E. B. O’H. Ben- 
nett, P. J. Dunlop, S. J. Meagor, F. L. Petch, 
D. W. E. Penney, M.B.E., F. W. Cook, A.F ic. 
F. C. Woolley, M. B.E., H. J. Gowing, R. re 2 
Evans, M.B.E., C. G. Kimbrey, R. D. Hill, 
A. C. Kerr, A. G. Evans and E. J. Brandon, 
A.F.R.Ae.S. 
Flight’ Lieutenant to Squadron Leader.— 
C. E. Cahill, G. T. Foden, E. A. Jarman, 
F. H. Spicer, E. R. Morfill, A. C. Shawyer, 
R. E. Smith, S. Tipper, T. V. Betty, D. A. 
Oliver, W. J. Dunn, A. E. Peart, G. Green- 
field, J. W. Loxlev, J. A. Blythe, G. W. M. 
Merritt, B.E.M., W. J. Knowles, N. F. Ruse, 
H. E. Bennett, D. R. Watt, R. S. Loveland, 
J. P. Bullock, L. R. De Thier, H. R. Rees, 
A.f.R.Ae.S., R. S. Shepherd, D. C. la 
Pope, I. F. Easton, L. Kendrick, 
Jones, R. M. Morton, AFRACS. 
Fleming, P. C. Ganthony, R. J. Edmonds, 
D.F.M., G. F. Bates, S. R. Walton, M.B.E., 
A. P. Stevens, M.B.E., P. Green, I. J. De La 
Plain, A.F.R.Ae.S., S. J. R. Evans, J. P. Spil- 
lane, H. R. Porter, H. P. Stapleford, 
R.Ac. S., G. E. McC G. 
Cc. Whitehouse, A.M.1LE 
E. F. Chatt-Collins, E. D: 
C. F. Wake, I. M. Gaudle, 
a ie Thomas, M.B.E., J. Miles, 
M.B.E. , D. Mercer, P. V. Rowbotham, B. 
Goodger, C. O. Hook, H. T. GC, 
Gliddon, T. H. Pitcairn- Hill, ‘A. Wool, 
H. G. Attarwill, W. A. Tait, W. Makin, 
D.F.C., M. Greenwood, G. A. M. Gallop, 
D.F.C., A. A. G. Roke, M.B.E., S. H. Bacon, 
D. T. Brown, A.F.R.Ae.S., G. F. Satchwell, 
H. W. A. Newman, A.F.R.Ae.S., V. C. Arthur, 
R. A. B. James, W. C. Taylor, D. T. Fisher, 
A.F.R.Ae.S., D.C Ac., L. J. Jenkins, H. H. 
Dent, K. F, Venn, A.F.R.Ae.S., D.C.Ae., 
L. G. Goodey, D.F.C., J. W. Hume, EB. B. 
Alty, A. R. Newman, R. Smurthwaite, V. 
Buckman, C. S. Thomas, M.B.E., G. H. Ford, 
B.Sc., J. RB. H. C. Gardiner, M.B.E., 
D. S, Perrin, L. F. Hancock, J. H. Jenkins, 
| W. B. Hunter, 
2. Cooper, F. B. Morley, R. M. Jones, 
T. Goose, M.A., F. W. Carter, R. J. 
} B.E.M., H. D. Hughes and J. 
Satchell. 
(To be continued) 
Reunion 
HE Old Comrades Association of 
No. 601 Sqn. R.Aux.A.F. is anxious to 
get into touch with former squadron mem- 
bers. It is also hoped to hold a reunion at 
the squadron’s present base at North 
Weald, on Battle of Britain day. Communi- 
cations to the Honorary Secretary of the 
Old Comrades Association at 5, Amhurst 
Gardens, Isleworth. 
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Designed, tren the Start... 
Tor the Start... 


OF AIRCRAFT LIKE THE 
AVRO VULCAN 


‘The Aeroplane’ 
Copyright photograph 


MUREX GROUND POWER UNITS 


Murex Ground Power Units have 
been developed over a period of 
years in close collaboration with 
leading airlines. They provide the 
best answer to the problem of start- 
ing powerful modern aircraft quickly 
—piston, turbo-jet and turbo-prop. 
Murex units will supply a_ peak 
current of 2,000 amperes for engine 
Starting periods and a current of 
600 amperes continuously at 28 volts 
for servicing and pre-flight checks. 
Other capacities are available. Murex 
units are engine-driven and thus they 
eliminate the expense of heavy 
service accumulators. 


AIRCRAFT GROUND POWER _ UNITS 


MUREX WELD!NG PROCESSES LIMITED 
WALTHAM CROSS, HERTS. TELEPHONE: WALTHAM CROSS 2636 


FLIGHT 


at 


AUSTER AIGLET 
TRAINER 


The ONLY light plane in the 
world capable of performing 
ALL these duties — 


AEROBATIC TRAINING 


MILITARY FRONT LINE 
RECONNAISSANCE 


PRIVATE TOURING 
* 


Also—Club Hire, Estate Survey, Anti-bandit 
Patrol, Pipeline Inspection, Aerial 
Photography, etc. 


* 
AUSTER AIRCRAFT LTD., REARSBY, LEICESTERSHIRE 
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Associate Company of: 


BRITISH EMULSIFIERS LTD. 


APPROVED 


The Right People 
for PROCESS HEATING EQUIPMENT 


Our long experience, technical “know-how’’ and skill will supply 
the answers to your process heating problems. Take advantage of 
this. Make it a habit. Consult “B-W.”’ 


We are exhibiting a selection 
from our wide range of equipment 
at the Engineering, Marine and 
Welding Exhibition, Olympia, 
3rd to 17th September. Stand 
No. 9, Row C, Grand Hall. 


“B-W" standard products 
include: 


AIR HEATERS 
D?YING PLANTS 
FURNACES 
HOTPLATES 
HUMIDITY CABINETS 
LEAD POTS 
TINNING POTS 
OVENS 

SALT BATHS 
VACUUM PLANTS 
WAX HEATERS, etc. 


and of course 


Typical Humidity or 
SPECIALS to requirements 


Climatic Test Cabinet 


BARLOW-WHITNEY LTD. 


COOMBE ROAD, NEASDEN LANE, LONDON, N.W.10 


Telephone; GLAdstone 1152 
London Office: 2 DORSET SQUARE, N.W.1. Telephone: AMBassador 5485 


SCRAP METAL 


MERCHANTS TO THE 
AIRCRAFT INDUSTRY 


BUYERS OF ALL Graves OF FERHOUS 
AND NON-FERROUS METALS ALSO OF 
ALL KINDS OF REDUNDANT STOCKS 


COLEY METAL LTD. 
INCORPORATING 
IN THE SOUTH @ R. J. COLEY & SON (HOUNSLOW) LTD., JUBILEE WORKS, 
CHAPEL ROAD, HOUNSLOW, MIDDLESEX 
IN THE NORTH @ R.J. COLEY & SON (NORTHERN) LTD., PARK WORKS, 
KING STREET, DUKINFIELD, CHESHIRE 
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and 


AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 
“copy’’ should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Special rates for Auctions, 
ictly 
reet, 


Advertisement Rates. 4 - per line, minimum 4s 
Contracts, Patents, Legal and Official Notices 
Each paragraph is char 
prepaid and should be 
London, 


Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe 


and crossed & Co 


Trade Advertisers who use these columns regularly are 


52 consecutive insertion orders 
Box Numbers. 
charge for 2 words plus | 
advertiseme charge 
London, 


The Publishers retain the right to refuse or withdraw advertisements at their diseretion and do not accept liability 


average line contains 6-7 words 
Announcements 
i separately, name and address must be counted 

idressed to FLIGHT Classified Advertisement Dept 


Publie 


allowed a discount of 5 
Full particulars will be sent on application 

Box Nugpber facilities are available at an additional 
which must be added to the 
reet, 


For the convenience of private advertisers 
- extra to defray the cost of registration and postage 


Replies should be addressed to “Box OOo00, c/o Flight 
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Tenders per line, minimum 
All advertisements must be str 
Dorset House, Stamford St 


for 26 and 15 


for 13, 10 


Dorset House, Stamford St 


for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes 


Situations Vacant. 
off 
aged 18-59 inclusive 


Vacancies Order 195° 


gement of persons answering these 


¢ of the Ministry of Labour and National Service ete. if the 


& Sons, Ltd., 


uivertisementa must be made through the local 
applicant is a man aged 15-64 or a woman 
unless he or she or the employer is excepted from the provisions of The Notification of 


Spectacles Anti-glare, R.A.F. Mk. 
Vill as shown above, complete « 

in strong case 21/- 
Flying Helmets KHAKI DRILL 
Summer Weight, suitable for electrical 

tic t inter- 

ic type inter 25/- 
Gosport Tubes suitable « ‘ 
for the above helmets. 2 i/3 


aie to Flying Clubs. Trade Supplied 
3d. in stamps for illustrated catalogue. 


D. LEWIS LTD. (DEPT. F.) 
Leather Clothing or Export 
124 GT. PORTLAND ST., LONOON, W.1 
Tel.: Museum 4314 Grams: Aviakit, Wesdo, ‘Ena lon 


FORCED IMMEDIATE CLEARANCE 


Four Proctor IIIs — Incomplete 
£50 each 


Two Tiger Moths — Incomplete 
£50 each 


Condition Poor 


Apply: Advertising Manager, 
Staravia 


BLACKBUSHE AIRPORT 
CAMBERLEY, SURREY 


AIRCRAFT FOR SALE 


W. S. SHACKLETON, LTD. 
EUROPE’S LARGEST AEROPLANE 


DEALERS 


(21 years at this atmrees snd 128 types of aircraft 
80. ) 


have pleasure in offering: 
Chipmunk Gipsy Major 10 Mk. 2 engine, 


£2.55 only 350 hours since new on airframe and 
engine. In quite immaculate cendition, fully equipped 
as a primary trainer. Full panel, lights, cartridge starter, 


England's Leading Motor Agents 


invite motorists 


wishing to 


radio. Built by de Havillands 1951. Year's Certificate 
of Airworthiness. This is the first Chipmunk we have 
been able to offer for many months. No offers. First U or se al car 
cheque for £2,550 secures. 
£ Mosscraft MA.II, owned and _ personally 
tuned by the late Tom Hayhow. Three years’ 
Certificate of Airworthiness (unti! June, 1956) by 


Slingsby Sailplanes Ltd. This is a beautiful little two- 
seater enclosed cabin, low-wing monoplane fitted with 
flaps and brakes. Total hours under 150 
£57 Autocrat—-§15§ hours since new. Serviced and 
overhauled by Aer Lingus. Certificate of 
Airworthiness until April 23rd, 1954. Fitted self-starter, 
battery, directional gyro, etc. We also have in stock two 
more Autocrats with very low hours, year’s Certificate of 
Airworthiness. Both are in quite beautiful condition 
£1 97 Oxford crew trainer. Year’s Certificate of 
7 Airworthiness. Fitted two brand new 
Cheetah X engines, 4-channel VHF, radio-compass, 
CBA, interphone system. Completely equipped for 
crew training. Hitherto owned by famous firm and in 
immaculate condition. 
£13°° Dove. Best cash offer over £13,000 will 
be accepted. Certificate of Airworthiness until 
Fully modified throughout. Fitted 
III engines with only 45 


May 26th, 1954. 
Gipsy Queen 70 series 


POST THIS FORM TODAY 


To HENLYS LTD 
AVIATION INDUSTRIES DEPARTMENT, 
Henly House, 385 Euston Road, 
London, N.W.1 
(Euston 4444) 


1 am interested ina NEW/USED®* 


* Strike out whie hew er does not apply. 


I have for Part Exchange 


and 80 hours respectively since overhaul Eight Make tee . HP 
passenger seats—cabin beautifully upholstered. Full 
radio aids. Seen Croydon by appointment. Test flight First reg Mileage 


can be arranged. 
£22 000 Dakota freighter Price includes two 
newly overhauled R1830/92 engines, together 
with a large spares inventory worth an additional 
£1,960. Total hours under 3,500 since new. This 
machine is the very desirable C47B type with double 
cargo doors, metal floor, cargo lashing points, full radio, 
auto-pilot. Very low hours on R1830/92 engines fitted 
and eee C. of A. Why do we give aeroplanes 


awa 
'S. SHACKLE TON, LTD., 175, 
¢ London, W.1. Tel.: REGent 2448/9 
Shackhud, London. 


Piccadilly, 
Cables 
{0070 


AEROSERVICES (LONDON) LIMITED 


AVE ready to post to PRINCIPALS anywhere a 
full specification of the following types of aircraft:— 
} HAVILLAND DOVE. Airline radio equipped 
and ready to go _ service with new Certificate of 
Airworthiness 


Body Style. 
Name 


Address 


Telephone 
(No obligation w hatecever involved) 


Thy 


FERS 


14 4-PAGE BOC 


D' JUGLAS DAK¢ STA, 


Airworthiness, fire mods 


AIRCRAFT SPRING WASHERS 


TO BS. 
SPECIFICATION 
S.P.47 


CROSS MFG. (1938) LTD., COMBE DOWN, BATH 


PRATT AND WHITNEY ENGINES of the R.1830 
Series. Latest type of anti-moisture ignition fitted. 


TROMBERG CARBURETTORS and BOSCH and many B LE.T. Students have obtained 
WRITE. ble First Places in the A.F.R.Ae.S. Exams 
, call, telephone or cab 
CROYDON AIRPORT, We definitely Guarantee 
England S 4 
Tel.: CROydon 8833 NO PAS. 0 FEE 
Cables: Aeropaul, Croydon. [og40 A copy of this enlightening Guide to 
well-paid poste will be sent on request 
FREE! BLE HAKESPEARE 
HOUSE, 19, STRATFORD PL ACE, LONDON, Wi 


AVIRAD, Lid. 


ABROC 
SAVES STEEL 


For PRESS TOOLS, JIGS & TEMPLATES 
(PRC MPT DELIVERY) 
AND MADE BY US 
YOUR SPECIFICATION 
nouses (JABLO) LTD. 
Jablo Works, Waddon, Croydon, Surrey 
"Phone: CROydon 2201 ‘Grams: JABLO CROYDON 


delivery 
aircraft and engines. 


Denham Flying Club, Bucks. 


£13,9 
fitted Pratt and Whitney } v2 Full details of the easiest and quickest 


* way to prepare for A.F R.Ae.s., 
engines Series R.1830-92, new Certificate of Licences, B.Sc.(Eng.), A.M.1.Mech.E., City 
re Ges Free for export, £25,000 & Guilds, and hundreds of Home Stud 
HERE are also available for almost immediate Courses in all branches of Aeronautical, 
delivery a limited number of recently overhauled Mechanical & Electrical Eng., Draught 
manship, R.A.F. Maths., etc., are given in 
¢ this valuable book. Our Courses have been 


approved by Royal Aeronautical Soctety 


OCKHEED Lodestars, PBY5A amphibious Cata- 
4 linas and Avro XIX aircraft available for immediate 
Also spares and equipment for all types of 


R.A.F. OFFICERS 
UNIFORMS 


NEW AND RECONDITIONED 
LARGE SELECTICN IN STOCK 


FISHERS, 86/88 WELLINGTON ST., 
WOOLWICH, S.E.18 ‘PHONE 1055 


VIRAD, Ltd., Croydon Airport, Surrey. Tel: 
Croydon 7744. Cables: Avirad, Croydon. [0500 


ILES MAGISTER, 3 years C. of A. Fast machine 
with $00 hours to run on engine. £325.—Carey, 
[9892 
ONSUL 


aircraft for sale. Very fully equipped. 


£1,500.—Full details from Air Enterprises, Ltd., 
Croydon Airport, Surrey. Tel.: 


Croydon 7744, €x. 130 
(9873 
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AIRCRAFT FOR SALE 


R. 
K. 


Lrd., 


FPER a number of Dakota aircraft completely 

F overhauled to A.R.B. requirements with 12 months 

C. of A. and fitted with nil-hour engines and propellers. 

\—~ Y can be supplied fitted out to customers require- 
ments as follows: 


A. FREIGHTERS. 
B FREIGHTERS fitted with 28 removable pas- 
* senger seats for occasional use. 
PASSENGER machines fitted with 21 seats. 
ELIVERY 6-8 wecks from date of firm order. 


URTHER details and price will be given on appli- 
cation. 


F 


Duras. Ltd., 


29 Bury Street, St James’, London, S.W.1. Cables: 
“Dundasaero, Piccy, London.” 
ROYDON Airport. CRO. 7744. 
[oss9 
YENDAIR, Croydon Airport, offer:— 
AIRCRAFT for sale. 
£65 Auster V, new condition, blind flying 
panel, i lights, long-range tank, carpets. 
£49 Auster 12 months C. of A.; engine 
hours 2 “i 
Tiger Moth, 12 months C. of A., first-class 


£31 condition. 


ETAILS of other aircraft available can be had on 

application 
y= Croydon §777. 
[0603 


AIRCRAFT WANTED 


Oe demand for good used aircraft of all descriptions 
is very great, Operators or owners wishing to dis- 
pose of aircraft, engines, or anything a:ronautical, are 
asked to communicate at once to:— 


R. “7 Ltd., 29 Bury Street, London, 
Wit 2848. Cables: “Dundasaero, Piccy, London.” 


AIRPORT. CRO. 7744. 
[0558 


AIRCRAFT ACCESSORIES AND 
ENGINES 


A. J. WALTER. 


HERE is no doubt that there are spares specialists 
and spares specialists. We belong to the fussy type 
and only sell those spares which we hold in our own 
stocks. Our time is fully occunied in looking after and 
selling our own several hundred tons of spares and 
instruments, but, no matter how many we sell, our 
stocks appear to increase each month. 
F it is spares you want of any description then 


wir not try 


A, J. WALTER, Gatwick Airport, Horley, Surrey. 
Tel.: Horley 1420 and 1510. Cables: 


London.” [0269 


AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Litd., Brooklands 
Aerodrome, Wevybridee, C. of A. overhauls, modifica- 
tions and conversions. Tel.: Byflect 436. [0305 
EPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Re air 
Service, Svwell Aerodrome, Northampton. el.: 
Moulton 4298. [0307 
ERTIPIED crack detection by Magna Flux of air- 
craft parts. Prompt services; reasonable charges.— 
Cc. and S. Aircraft, Blackbushe Airport, Camberley 
1600 (Extn. 307). [o310 


AIRCRAFT TRANSPORT 


UEEN MARY Trailers. We can offer a selection 
of 30 to 40 reconditioned or as lying. We have the 


lareest stock in the country.—E.A.A., Lid. Phone: 
Tring 3146. [9824 
CARAVANS 

EW “Statesman,” £1,065. Other Berkeleys from 
£339/10/-. New Glider 4-berth de luxe, 4339 10/-, 

and 2-berth, £212. Safari, £368. Towing. Hire pur- 
chase.—Mantles Garages, Ltd., Biggleswade. Tel. 2113. 
[0367 


| 


FLIGHT 


of Whale-Spotting, we can offer the 
right type of aircraft for your pur- 


pose. As a matter of interest, we 
can offer the right type of aircraft for 
almost any purpose, being rather 
inclined to AMPHIBIDEXTERITY 
since we became British Common- 
wealth Agents and Concessionaires 
for the PIAGGIO P.136 AMPHIBIAN 
(and, incidentally, the P.148 Trainer). 


The P.136 has recently been on 
show with other PIAGGIO aircraft in 
Paris, and the aeronautical press re- 
ports that two of these AMPHI- 
BIANS have been sold for Whale- 
Spotting—a market of unplumbed 
depths. 


PLANE-SPOTTING, TRAIN-SPOT- 
TING, and even DOG-SPOTTING 
have been the thing for some time, 
so that this new activity makes a re- 
freshing diversion. Special equip- 
ment Is obviously necessary, and tins 
of spotted paint will be included in 
the outfit by request. 


No longer need those in deep 
water console themselves by hunting 
Tigers in Darkest Africa*—or shoot- 
ing lines in the Aero Club—since it is 
now possible to satisfy the most 
deep-rooted AMPHIBITIONS by be- 
coming the owner of a PIAGGIO 
P.136 and having the whale of a time. 


*No need to hunt—we have a selec- 
tion of Tigers in captivity, prices 
around £400. 


TS 


AIRPORT, HORLEY, SURREY 
TELEPHONE HORLEY 1510 CABIES AEROCON 
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CLOTHING 


A.F. and R.N. officers’ uniforms 
¢ selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher'’s Service Outfitters, 85-88 
Wellington St., Woolwich. Tel.: Woolwich 1055. [0567 


; large 


CLUBS 


EDHILL FLYING CLUB, Redhill Aerodrome, 
Surrey, for flying instruction. Open 7 days a week. 
Nutfield Ridge 2245. [0348 
ONDONERS! Your most accessible and reasonable 
flying club. MC.A. approved. Austers, 45/- hour, 
lesson 17/6.—Phone Penguin Flying Club, 
0285 

PTERTS and ESSEX AERO CLUB, Broxbourne 
Aerodrome, Nazeing, Essex. cA: approved 
30-hour course; residential; trial lessons, 35/-; train 
from Liverpool Street, or Green Line Cah 715. 


Tel.: Hoddesdon 2453, 2421. [0230 
CONSULTANTS 

ROUP CAPT. E. L. MOLE, B.Sc., A.F.R.Ae.S., 

31 Dover St., London W.1. Gro. 5902. [o400 


ING COMMANDER R. H. STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn St., London 


MISCELLANEOUS 
TEEL buildings from stock, soft, 60ft, 8oft, or 
1ooft clear span.—Bellmans, Terminal House, 
S.W.1. Sloane 5259. {9717 
KYHI” Aircraft Jacks, Model No. 8, 
—Apply The Brockmoor Foundry Co., Ltd 
Brockmoor, Brierley Hill, Staffs. [9905 


IR immediate delivery. Coles diesel-electric 6-ton 
mobile Jason crane, new pe 1951, and Coles 
trol-electric Mark VII Series VII 5-ton mobile crane; 
oth with B.o.T. certificates. Several 22 and 28 kVA 
generating sets, 400/50 3, both petrol and diesel powered. 
Also 230 V a.c. and 120 V d.c. sets, trailer mounted.— 
Chessington Salvage Co., Ltd., Church Lane, Chessing- 
ton, Surbiton, Surrey, ” England. Tel.: Epsom 4026 
(4 lines). {9841 


PACKING AND SHIPPING 
R.“3 1? J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
: Mansion House 3083. Official packers and 

rh to the aircraft industry. [oo12 
XPORT PACKING SERVICE, Ltd., Imperial 
Buildings, 56 Kingsway, W.C.2. Phone: Chancery 
§121-2-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the = 


ALD. LE.V. CIA. CLS. LEME. MoS. 
many foreign Government Departments. tonne 


TIME RECORDERS 


TAFF item checking and job-casting time recorders 
(all makes) for quick cash sale; exceptional condition. 
—Box 7241. [0040 


TUITION 
ARE YOU AVIGATION TRAINED ? 


UR students have once more obtained a 100%, suc- 

cess, at first sitting, in the recent Junior Pilot's 
Licence examinztion and in senior category our stupen- 
dous successes have been capped a 100”, result. 
Ovr 8-colour superbly printed tutorial 

courses and direct tuition are the finest in the country 
and completely cover the syllabus for pilot, navigator 
licences. See specimens before purchase. 
c?’ R advice is at your disposal. All details from:— 


AVIGATION LTD. 


30 CENTRAL C eee, 
EALING, 

(Opposite Ealing Broadway Underground Station.) 

Ealing 8949 02. 


TWIN CONVERSIONS 


dual or 
ochford 
[0333 


EMINI aircraft, fitted radio, £6 per hour 
solo.—Southend Flying School, Essex. k 
$6204. 


I INK TRAINER INSTRUCTION. 
4 


ULL course on “refresher.” 
S.B.A., radio range, radio ¢ 
G.C.A. 
7/6 per hour. 


flying in Gemini and Hawk aircraft 
available. 
OLVERHAMPTON AERO CLUB, Wolverhamp- 
ton. Tel.: Fordhouses 2191/4. [9906 


Instrument flying, 
R/T h 
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THE 


ENGINE COMPANY LIMITED 
have vacancies in their 
DESIGN OFFICE at STAG LANE 
for 
SENIOR DESIGN 
DRAUGHTSMEN 
& CHECKERS 
for work on Gas Turbine 


development and other 
projects 


GOOD SALARIES & PROSPECTS 
for suitable applicants 
SUPERANNUATION SCHEME 


for further details write 


THE PERSONNEL OFFICER 
STAG LANE, EDGWARE 


MIDDLESEX 


DRAUGHTSMEN 


STRESS 
ENGINEERS 


Join a progressive and expanding 
organisation. 


Work on an intensive programme 
of research and development on 
advanced types of aircraft. 


Be employed on work of national 
importance. 


Live in the warmer, healthier 
climate of the Isle of Wight. 


Housing facilities available. 
Good opportunities for technical 
training. 

First class recreational facilities. 


Arrangements will be made to interview 
applicants in their home area, and for 
selected personnel to visit the Isle of Wight 
with expenses paid. Apply, stating age, 
qualifications, experience, salary, etc. to: 


The Personnel Office (Dept. F/C12) 


SAUNDERS ROE LID 


COWES 


ISLE OF WIGHT 


TUITION 
"THE LONDON SCHOOL OF AIR NAVIGATION, 


LL features pilot/navigator qualifications: 60 per 
cent. of total passes in Senior’s. Those sponsored 95 
per cent. pass at first sitting in Junior’s. Our personal 
coaching methods unsurpassed. New “Home Study” 
courses excellent alternative; finest of kind; full cover- 
age; unique in application; ideal those seeking career 
or higher licences. Link; briefing; procedures and 
R/T; type ratings; refresher with instrument flying, 
basic and advanced. Integrated scheme most efficient 
and economical. Advice without obligation. 
33 Ovington Square, Knightsbridge, London, S.W.3 
Ken. 8221. [0277 
IR SERVICE TRAINING OF HAMBLE provides 
training in all branches of aviation in their flying, 
navigation, radio and engineering schools. 
ETAILS of the numerous ab initio and conversion 
courses available will be forwarded on application 
to the Commandant, Air Service Training, Ltd., 
Hamble, Southampton. [o970 
IGHT fiving and instrument rating instruction, 
Anson, Consul, Auster, Tiger Moth aircraft.— 
Vendair Flying Club, Croydon Airport, Croydon Pd he 
0607 
A F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
¢ “no pass no fee’ terms; over 9§ per cent successes. 
For details of exams and courses in all branches of aero- 
nautical work, navigation, mechanical eng., write for 
144-page handbook, free.—B.1.E.T. (Dept. 702), 17 
Stratford Place, London W.1. [0707 
t EARN to fly for £24; instructors’ licences and in- 
4 strument flying for £3 per hour; night flying 
£3/to/- an hour; residence § gns. weekly 
M.C.A. private pilot’s licence course.—-Wiltshire 
School of Flying, Ltd., Thruxton Aerodrome, Andover, 
fants. [o2s2 
REE! Brochure giving details of courses in all 
branches aero eng., covering A.F.R.Ae.S., A.R.B. 
Certs., M.C.A. exams, etc. We are the only postal 
training college operated by an industrial organization. 
—Write to E.M.I. Institute, Postal Division, Dept 
F.26, 43, Grove Park Rd., London W.4. (Associated 
with H.M.V.) [0926 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
interesting executive appointments in civil aviation, 
design and development, draughtsmanship, maintenance, 
etc. Extended courses to prepare for A.F.R.Ae.S. and 
A.M.I.Mech.E, examinations. —Write for prospectus to 
Senior Master, College of Aeronautical Engineer- 
ine, Chelsea, London S.W.3. Flaxman 0021. [oo19 
OUTHEND-ON-SEA MUNICIPAL FLYING 
SCHOOL, Essex. Phone: Rochford <4204. Com- 
nsiiaaiie training for private, commercial licences and 
instructor’s endorsements. approved for 
20-hour course. Tiger Moth and Auster aircraft 
Special facilities for training in instrument ratings and 
radio procedure. Hourlv rates: Solo £3, dual £3's/-, 
contract rate £2/10/-. No entrance fee or subscription 
Trial lesson 30/-. {0332 


SITUATIONS VACANT 


The engagement of persons answering there advertisements 

must be made through the local office of the Mimstry of 

Labour and National Service, etc., tf the applicant ts a 

man aged 18-64 or a woman aged 18-9 inclusive, unless 

he or she or the emplover is excepted from the provisions 
of The Notification of Vacancies Order 1952. 


NEW ZEALAND 


REOUIRED RY AIR DEPARTMENT, 
WELLINGTON, NEW ZEALAND 


Investigating Officer (Accidents) 


PPLICANTS should have good educational and 
technical qualifications, and a recent operational 
knowledge of modern aircraft, aero engines and equip- 
ment, as affects the safety of flight. 
CSenne salary up to £1,130 (N.Z.) per 
annum according to qualifications end experience. 
URTHER information and application forms may 
be obtained on request from: 


THE HIGH FOR NEW 
ND 
41s STRAND, 
LONDON W.C.2 
mentioning this paper and quoting reference number 
A.3/47/38. Completed forms must be lodged in London 
not later than August 22nd, 1953. [9go0o 


GUIDED MISSILE RESEARCH AND 
DEVELOPMENT 


EVELOPMENT engineers required on guided 
missile hydro-mechanical devices with particular 
reference to control mechanisms. Laboratory assistants 
also required as testers for hydraulic pumps, moters, etc. 
—Applv in confidence te Box AC82565, Samson Clarks, 
$7-61 Mortimer Street, [0933 


STIMATOR required with comprehensive experi- 

ence of sheet metal production. Ratefixing experi- 
ence an advantage.—Written applications only to the 
Personnel Officer, The de Havilland Engine Co., Ltd., 


Leavesden Aerodrome, near Watford, Herts. [9907 


L 


A Hunting Group Company 


AIRCRAFT 
SERVICE 


CofA 


CONVERSIONS 


MAJOR 
MODIFICATIONS 


CIVIL & MILITARY 


ON SITE 


REPAIRS 


FLIGHT 


SURREY 


Phone: CROydon 7777 
Cab!es: 


COMPREHENSIVE 


CIVIL AIRCRAFT 


MAJOR INSPECTIONS 


MILITARY AIRCRAFT 


MILITARY TO CIVIL 


PREPARATION FOR 


WORKING PARTIES 


Full particulars from 


FIELD AIRCRAFT 
SERVICES LIMITED 


CROYDON AIRPORT CROYDON 


FIELDAIR, Croydon 


Sea 
134/1-7 
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ROZALEX LTD + 10 NORFOLK ST + MANCHESTER 2 


ASSOCIATED 


ILIFFE 


TECHNICAL BOOKS 


INDUSTRIAL 
BRAZING 


This book, by H. R. Brooker and E. V. 
Beatson, B.SC.(Eng.), A.M.LE.E., is the first 


full-length study of the subject and pro- 
vides the answers to many problems. It 
covers in considerable detail all modern 
brazing methods, including torch, furnace, 
high-frequency induction, resistance, salt 
bath and dip, with a chapter on the special 
techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented 
carbides and vacuum tube construction. 

Every student or engineer associated in 
any way with industrial brazing should 
have his own copy of this important book. 


35s. net. By post 36s. 2d. 


Obtainable from all booksellers or direct from: 
ILTIFFE & SONS LTD., DORSET HOUSE, 
STAMFORD STREET, LONDON, S.E.1. 


FLIGHT 


SITUATIONS VACANT 


SENIOR PRODUCTION ENGINEER 
kkk 
with knowledge of aero 
gas-turbine production 
and good administrative 
experience required by 
xkk 
D. NAPIER & SONS, LTD. 
ACTON, W.3. 
kkk 
Please apply 
to DEPT. C.P.S., 
36 STRAND, W.C.2, 
QUOTING REP. 1153. 


kk & 


[9908 


RITISH OVERSEAS AIRWAYS CORPORATION 

require an operations planning assistant at London 
Airport. 

HE duties include fuel and payload estimates, air- 

craft and crew rosters and general planning work. 
IAL qualifications: 


Hic standard of education, preferably degree level. 
Sound knowledge of world geography and clima- 
tology, air history and economics of transport generally. 
Ability to compile reports, etc., and summarize semi- 
technical statements. 

additional qualifications: 


Si TISTICS, flying or engireering experience; 
knowledge of principles of modern aircraft pertorm- 
ance and operating techniques. 
ALARY, £620 p.a. rising to £785 p.a.—Applications, 
\7 in writing, to Staff Superintendent (Recruitment), 
B.O.A.C., London Airport, Hounslow, 
9599 
LYING instructor with recent twin-engine or jet 
experience required. — Apply C.F.I. Airwork 
Limited, R.N.A.S. St. Davids, Pembrokes! ire. [9879 
RITISH OVERSEAS AIRWAYS CORPORA- 
TION require a staff pilot instructor on the staff of 
the Central Training Unit Instrument Flight, near 
London Airport. 


UTIES consist:— 
(a) Instrument flying instruction on Consul/Dove 
aircraft up to instrument rating and Corporation 
standards, covering applied instrument flying on radio 
range, I.L..S. and A.D.P. 
b) Conversion of single-engine aircraft pilots to 
Consul /Dove aircraft. 


c Staff pilot duties. 
INIMUM qualifications :— 
(i) Commercial Pilot’s 
instrument rating. 
il Sound knowledge of I.L.S. radio range and 
A.D.F. and preferably instructional experience 


on these aids, ‘ ‘ 
iii Instructor’s endorsement, or ability to obtain. 


Licence with current 


ALARY range £1,035 p.a. rising by increments of 
30 p.a. to £1,30§ p.a. 
Abie CATIONS in writing to Staff Superintendent 
(Recruitment), B.O.A.C., London Airport, Houns- 
low, Middx. [98 83 
ROOKLANDS AVIATION LTD., require senior 
works inspector with experience on jet civcraft. 
Applications in writing to No. 2 Site, Buttocks Booth, 
Moulton, Northants. [988 6 
NDEPENDENT operator requires experienced pilot 
for executive position combined part flying.—Full 
details with remuneration required to Box Y181, c/o 
Tackson’s, §4 Old Broad Street, E.C.2. {9891 
HE G.E.C. Stanmore Laboratories require engineers 
and physicists with good degrees or equivalent 
qualifications for work on guided missile projects. 
Excellent working conditions in modern laboratories. 
(i) Engineer with an advanced knowledge of dynamics 
and the theory of machines for work on the per- 
Experi- 
(Ref. 


formance of mechanisms for radar equipment. 
ence _ marked practical ability essential. 
F/RHC, 

(ii) f E ngincers or physicists for work in the following 


(a) net wave guide techniques, (Ref. F/RCM.1). 
(b Micro-wave receivers. (Ref. F/AH.2). 


Problems in bce and experimental stress 
c analysis. (Ref. F/ 2). 
APPL ACATIONS pA bee ey be made in writing to the 
Staff Manager, The Grove, Stanmore Common, 
Stanmore, Middlesex, quoting the appropriate reference, 
and stating age, qualifications and experience. {9903 
ERO-ENGINE inspectors required by Field’s of 
Croydon Airport. Good knowledge of piston 
engines essential; Pratt and Whitney experience desir- 
able. Sports and canteen facilities. —Apply to Personnel 
Officer, or telephone Croydon 7777. [9888 
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THE 


DUNLOP RUBBER 
COMPANY LIMITED 


Aviation Division, Coventry 
requires 
SENIOR DESIGN DRAUGHTSMEN 
capable of carrying projects through from 
conception to completion. 

Also 

JUNIOR DETAIL DRAUGHTSMEN 
and 

SENIOR AND JUNIOR STRESSMEN 


Experience of light hydraulic or pneumatic 
equipment would be advantageous. 


The company’s programme offers excellent 

prospect of permanent, interesting employ- 

ment under congenial working conditions. 

Salary will be commensurate with qualifi- 

cations and experience, full details of which 
should be sent to:— 


THE LABOUR MANAGER, 
Dunlop Rubber Co., Ltd., 
Aviation Division, 
Foleshill, Coventry. 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel. COMBE DOWN 2355/6 


SPECIAL OFFER 
O1. GENERATORS 
Leece Neville 22602. Fully Released 


PRENTICE & TRAFFORD 
LIVERPOOL AIRPORT SPEKE 
Tel.: Garston 5289 


The... 
British Air Line Pilots’ Association 


95 MOUNT STREET, W.1 
Tel.: GROsvenor 6261 


Membership open to all Commercial and 

Service pilots. For full details as to the 

objects and particulars of Membership 
please write to the Secretary. 


i 
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SITUATIONS VACANT 


SITUATIONS VACANT 


SITUATIONS VACANT | 


ENGINEER required for Lockheed 12A to operate 
Middle East. Preferably knowledge radio. Full 
details. —Apply Box 8737. {9904 
ECHNICAL illustrator required, aged 23 or over, 
with considerable practical experience.-—Applica- 
tions in writing to Personnel Manager, Percival Aircraft, 
Ltd., Luton Airport, Beds, stating age, experience and 
salary required. [0593 
KYWAYS of London have a limited number of 
vacancies for Pilots with A.L.T.P. Licence and York 
or other multi-engine experience.—Write or phone 
Personnel Manager, 7 Berkeley St., W.1. Tel.: GRO 
7721. 
SENIOR and intermediate design draughtsmen with 
J good experience of aircraft or light structural or 
mechanical engineering, required for aircraft and 
armament project work.—Apply by letter to Ports- 
mouth Aviation, Ltd., The Airport, Portsmouth. [9631 
TRESSMEN, all grades. Salary range £900-{500 
J per annum, depending on experience and qualifica- 
tions. Senior men particularly required.-—Please send 
full particulars to Box AC80348, Samson Clarks, §7 61, 
Mortimer Street, W.1. {o931 
ICENSED radio engineer and radio mechanics at our 
base at Stansted Airport, Essex.—Apply by letter or 
telephone to the Senior Radio Engineer, Aviation 
Traders, Ltd., Southend Airport, Essex. Tel.: Rochford 
$6491. fogso 
os draughtsman required for modern drawing 
and design office with expanding programme ot 
work involving design and installation of modifications 
and conversions to, and repair of, modern service type 
aircraft. Essential requirements: 
Sound practical experience in the aircraft industry 


Higher National Certificate or equivalent 


7 is a senior appointment and the salary offered 
will be commensurate with experience and ability. 
The housing problem would not be unsurmountable 
for a particularly suitable applicant.—Applications to 
the Pers »nnel Manager, Marshalls Flying School, Ltd., 
Airport Works, Cambridge. [9897 
EST engineer required, preferably with experience 

in fuel components and systems. Qualifications: 
H.N.C. or equivalent.—Apply, in writing, to Personnel 
Manager, Flight Refuelling Ltd., Tarrant Rushton 
Airfield, nr. Blandtord, Dorset. [9898 
IRCRAFT radio mechanics skilled in workshop 
practice or aircraft installations to work at Stansted 
Airport, Essex. Hostel accommodation available 
Minimum hourly rates, 3s. 9d. —Write to the Personnel 
Manager, Skyways of London, 7 Berkeley vanes I 
0290 

IRCRAFT engineers, licensed in categories “A” and 
“C” for Viking aircraft, also “A” andjor “C” 
Dakota aircraft, are required for Bovingdon Airport 
ase. Good pay and pleasant working conditions.— 
Apply in writing to P/O, Field Aircraft Services, Ltd., 
Croydon Airport, Surrey [9889 
IRTECH, LTD., Aylesbury and Thame Airport, 
Haddenham, Bucks, require a planning engineer 
with considerable experience in planning of aircraft 
detail and assembly work. Superannuation scheme.— 
Write, giving full particulars of age, qualificatio: s and 
experience. [9885 
1G and tool draughtsmen, fully experienced, required 
by Percival Aircraft, Ltd., Luton Airport, Beds. 
Good working conditions and full welfare facilities, 
including staff pension scheme.—Applications to the 
Personnel Manager, stating age, experience, salary 
reguired. [o6co 
ORKING foreman required for well-established 
and approved works. Must be fully experienced 

C. of A. and overhaul of light civil aircraft up to Rapide 
Competent sprayer and trimmer. Accommodation 
available for right man. Licenses not essential.—Box 
8681. [9884 
IRCRAFT or mechanical draughtsmen, all grades, 
and junior aircraft stress and weightsmen required. 
—Apply, stating age, experience and salary required, 
to the Chief Draughtsman, Alan Muntz and Co., Ltd., 
Aircraft Division, Langley Aerodrome, Slough, oa 
0368 

in supervisory capacity for recondition- 
ing aircraft instruments, man with wide experience 

of production and inspection.—Write, stating age, full 
details of experience and salary required, to Box 
AC8 3327, Samson Clarks, 57/61 Mortimer 
9594 

M. HOBSON, Ltd., invite applications for posi- 

¢ tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft. —Hobson Works, Fordhouses, 
Wolverhampton. [0420 
PPLICATIONS are invited from senior and inter- 
mediate design draughtsmen. Experience of aero- 
engine design desirable, but not essential. Also checkers. 
Please write, stating age, and giving details of previous 
experience in chronological order, to the Personnel 
Officer, The de Havilland Engine Co., Ltd., Stag Lane, 
Edgware, Middlesex. [0930 
RITISH EUROPEAN AIRWAYS require engineers 
for overhaul and maintenance of electronically- 
operated flight simulators at London Airport. Applic- 
ants should possess thorough knowledge of electronics 
and have had maintenance experience on apparatus 
using servo-mechanisms actuating repeater instruments. 
Flying experience and knowledge of radio systems an 
advantage. Commencing salary between {10/19 /- to 
£13/19/- p.w., according to qualifications.—Written 
applications to Personnel Officer, Flight Operations, 
.E.A., Keyline House, Ruislip, Middlesex. [9882 


EQUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, Beds, several draughtsmen with 
comprehensive experience of engine installations and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Applications in writing, stating age, 
qualifications, experience and salary required, to the 
Personnel Manager 0601 
‘EST laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds, National Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme.—Applications, stating 
qualifications, experience, age, and salary required, to 
Personnel Manager [0596 
A IR FORCE, Naval, civil and helicopter aircraft all 
4 under design and development at Percival Aircraft, 
Ltd., Luton Airport, Beds. Applications are invited from 
senior and jumior draughtsmen and stressmen fcr work 
on this interesting programme. Good welfare facilities, 
including staff pension scheme.— Write, giving details of 
experience and salary required, to Personnel Manager 
[osos 
PPLICATIONS are invited from design draughts- 
men and stressmen, also technical assistants with 
combined design and performance experience for work 
on both reciprocating and gas turbine aero engines 
Applications should state full particulars of experience 
and qualifications and should be addressed to the 
Personnel Officer, The de Havilland Engine Co., Ltd., 
Lane, Edgware, Middlesex. [0932 
RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 
and junior draughtsmen. Although gas turbine experi- 
ence is most advantageous, it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified draughtsmen.—Apply, in detail, to 
Reference F.103, Personnel Manager, Armstrong 
Siddeley Motors, Coventry. [o2co 
THE G.E.C. Stanmore Laboratories invite applica- 
tions from graduates for work in the following fields 
(i) Physicists (first and good second class Honours 
degree) for design and measurement work in con- 
nection with important defence projects. Applicants 
should have an interest in the study of electro-magnetic 
fields and preferably some experience in electronic 
work. (Ref. F DC.1) 
(ai) Mathematicians or mathematical physicists (first- 
class Maths degree) for analytical work in connec- 
tion with guided missiles. A knowledge of the basic 
prirciples of theoretical mechanics is essential and an 
——_ in servo theory would be an advantage. (Ref 
IC.2 
PPLICATIONS should be made in writing to the 
Staff Manager, The Grove, Stanmore Common, 
Stanmore, Middlesex, quoting the appropriate refer- 
ence and stating age, qualifications and experience 
[9901 
ANDLEY PAGE (Reading) Ltd., The Aerodrome, 
Woodley, Reading, have vacancies in their design 
offices for senior design draughtsmen, also for loftsmen 
experienced on aircraft and for senior, intermediate 
and junior weightsmen. All are required for work on 
an interesting new project and with good opportunities 
for advancement in an expanding design office 
Please send full particulars of experience, etc., to the 
Personnel Officer [0235 


15 CHESTERFIELD ST., W 


Telephone: GROsvenor 484) 


AIRWORK 


timiteod 


AIRCRAFT SALES 
SINCE 1930 


Consult us with confidence 
before Buying or Selling any 
type of Aircraft. You pay 
nothing for our advice and 


experience. 


HE G.E.C. Stanmore Laboratories have a vacancy 

for a senior designer, capable of executing original 
design, to take the lead in developing hydraulic servo 
mechanisms, including high-pressure actuators and 
valves, etc., for guided weapons. High technical queli- 
fications required. Good salary and excellent working 
conditions in modern, well-equipped laboratories.— 
Apply, in writing, to the Staff Maneger (Ref. DT F WG 
4), The Grove, Stanmore Common, Stenmore, Middle- 
sex, Stating age, qualifications and experience [ggo2 


( LD-ESTABLISHED Company in the Midlands, 
engaged in production of electrical switchgear, 
specialized components and light fittings, together with 
non-ferrous parts and fittirgs for other trades, including 
shirning and railways, desires to explore the possi 
tilities of entering the field as suppliers of aircraft parts 
and accessories. An energetic man, aged 40 to 40, with 
sound practical and sales expericnce is required to take 
charge of this project. Excellent opportunity for suitable 
applicant who is preparcd to work. Write giving full 
particulars of education, ticining and experimnce, 
together with remuneration required, to Box 8680. [g88o 
|. phe ISH FLROPEAN AIRWAYS require licensed 
aircraft cngineers, based at Londen Airport, for relief 
duty in U.K. and Europe, with possibility of extended 
service overseas. Possession of “A” and “C”’ licences for 
Dakota and Viking aircraft essential, ot! er licences and 
knowledge of a foreign language desirable. Salary scale 
Lit 14/- to £13/19/- p.w., with allowances for duty away 
from base. After qualifying perieds, pension, insurance 
and sick pay schemes, three weeks’ annual holiday, air 
travel concessions.—Written applications to Persennel 
Officer (Overseas), B.E.A., Keyline House, Ruislip, 
Middlesex [o8s1 
YPRUS AIRWAYS have immediate vacancies for 
- one “A” and “C” and one “A” and “B” licensed 
engineers having endorsements covering Dekota air- 
frame engines Addi tenal endorsements covering 
airframe engines for Auster, Oxford, Hermes, Argonaut 
or Viscount aircraft advartegeous, Basic salary £650 
minimum, plus cost-of-living allowance, accommodation, 
free passage, U.K. leave. Further details on request.— 
Apply, in writing, giving full Cetails, qualifications and 
experience, to Chief Engineer, ¢ o Associated Companies’ 
Liaison Office, British European / irways, 26, Terminal 
House, Grosvenor Gardens, London, $.W.1 
OF MANCHESTER Airport) manager 
Ringway Airport). Applications fer this post are 
invited from candidates who have previous experience 
in aerodrome management and control and possess 
wide administrative and organizing ability. The selary 
will be in accordance with Grade “Fk” of the J.N.C. 
salary scales for chief and senior offcers, ie., £1,450 
to £1,600 per annum.—Particulars of appointment and 
form of application can be obtained from the Town 
Clerk, Town Hall, Manchester, to whom all applica- 
tions endorsed “Airport Manager” should be delivered 
not later than August 31st, 1953. Canvassing is pro 
hibited lo8os 
SENIOR scientific officers, scientific officers, patent 
\J examiner and patent officer classes. The Civil 
Service Commissioners invite applications for per- 
manent and pensionable appointments to be filled by 
competitive interview during 1953. Interviews will 
continue throughout the year, but a closing date for the 
receipt of applications earlier than December, 1953, may 
eventually be announced. The scientific posts are in 
various Grovernment departments and cover a wide 
range of scientific research and development in most of 
the major fields of fundamental and applied science; in 
biology the number of vacancies is small. The patent 
posts are in the Patent Office (Board of Trade), Ad- 
miralty and Ministry of Supply 
ee must have obtained a university 
degree with first- or second-class honours in an 
appropriate scientific subject (including engineering) 
or in mathematics, or an equivalent qualification; or for 
scientific posts, possess high professional attainments. 
Candidates for senior scientific officer posts must, in 
ad fition, have had at least three yeers’ post-graduate or 
other approved experience. Candidates for scientific 
officer and patent posts, taking their degrees in 195%, 
may be admitted to compete before the result of their 
degree examination is known 
GE limits: senior scientific officers, between 26 and 
31; for scientific officers and patent classes, between 
21 and 28 during 19§3 (up to 31 for permanent members 
of the experimental officer class competing as scientific 
officers). London salary scales: senior scientific officers; 
(men), £812-£1,022; (women) £681-{917; scientific 
officers (men, £440-£707; (women) £440-£576; patent 
examiner and patent officer classes (men), £440-L655 
(women) £440-£576. Somewhat lower rates in the 
provinces 
URTHER particulars from the Civil Service Com- 
mission, Scientific Branch, Trinidad House, Old 
Burlington Street, London, W.1, auoting No. 8.53 53 
for senior scientific officers and $8.$2/53/S.128/53 for 
the other posts [o881 
RODUCTION control manager (age 40- 3§) reauired 
by progressive light engineering company in North 
London. Applicants must have had at least five years 
experience in @ similar capacity in charge of planning, 
progress, purchasing, etc., and preferably have some 
knowledge of export and import procedure. Practical 
engineering and production background necessary with 
experience in modern job, batch and mass production 
methods. Must be thoroughly conversant with modern 
management practices and administration, end possess 
initiative, drive and the ability to get things dene. 
Staff pension scheme and good salary plus bonus 
Excellent housing prospects.—Apply, stating age, 
experience and particulars of qualifications in chrono- 
logical order, Box 8703 [996 
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SITUATIONS VACANT 


BOOKS, ETC. 


BOOKS, ETC. 


* assist im supervising production of tech 


vicing, including repair, of aircraft. Cualificat 
British, of British parents, recognized 
apprenticeship and A.M.IL.C.E. or Mech.E 
or A.F.R.Aero.S. or exempting qualifications 
ence of aircraft structural design and repair esse 
Experience of servicing advantageous 
£614 to £949. Not established but opportuniti 
compete for establishment may arise.—Applic 
forms from M.L.N.S., 
ter (K), 26, King Street, 
C357/53A 


O.S. requires engineer at Chessington, Surrey, to 


nical 


publications for Services on ground handling and ser- 


engineering 
or ELE 
Experi- 


ntial. 


Salary within 


es to 
ation 


Technical and Scientific Regis- 
London, S.W.1, quoting Ref 


[9890 


SITUATIONS WANTED 


ILOT, C.P.L. IVR. R/T licences, seeks em 
ment. 1,350 hrs. Box 8682. 
ENIOR commercial pilot. 6,000 hours. With 


tain experience on 


ploy- 
[9887 
cap- 


Dakota, Anson and Rapide 
First officer experience on Skymasters.—Box 8702. 


[9893 


Scrambles and Speedway Events.” 
of the finest photographs of motor cycle sport ever taken, 
each 
of 

printed, which at its price represents first-class value. 
38. 6d 


Autocar.” 
racing driver 
notable successes in the golden days of trials and road 
racing between the wars. 
experiences, as they seemed just a continuation of racing 
in another dress and in different circumstances. 
pages, including 32 
108s, 6d. net. 

from 
Sta 


“geroe Cycle Sport in Pictures: Action Photo- 


graphs of British and International Racing Trials, 
Contains over sixty 


icture having been specially selected by the Editor 
“Phe Motor Cycle.” A superb volume, beautifully 


By post 3s. 9d. from 
House, Stamford St., 


net from all booksellers. 
& Sons, Ltd., Dorset 


London, S.E.1. 


RACING Motorist; His Adventures at the Wheel 
in Peace and War,” by S. C. H. Davis of ‘The 
An exciting book of speed and thrills by a 
of international repute who secured 


The author includes his war 


216 

ages of photogravure illustrations. 
By yst 118. from all booksellers or 
The Publishing. Jept., Dorset House, Stamford 
London, S.E.1. 


ELESTIAL Navigation for Yachtsmen.” 
Edition. By M. Blewitt. This little book, 


2nd 
in- 


tended especially for beginners, should receive a very 
warm welcome from every yachtsman who has wanted 
to learn the art of navigation by the heavenly bodies, 


but has been deterred by its apparent complexity. 


In 


particular, it will make an immediate appeal to all who 


feel their mathematics are not up to standard, 
neither geometry nor trigonometry play any part in 
author’s explanation—indeed, even those who 


for 
the 
can 


manage little more than addition and subtraction should 


master this book with ease! 62 pages. 
26 diagrams and graphs. Price §s. net. By post $s. 
from all booksellers, or the Publishing Dept., D 
House, Stamford St., London, S.E.1. 


Illustrated with 


3d. 


Dorset 


ELLOW SHIP of the Air: Jubilee Book of the Royal 


of 
rom 


Aero Club,” by B. J. Hurren. The stor 
Royal Aero Club of the United Kingdom, 


the 
its 


founding in 1901, through the two world wars, to its 


post-war resurgence. 
and women who have kept Britain foremost in the 
30s. net from all booksellers. 31s. 2d. 
lliffe & Sons, Ltd., Dorset House, 
London, S.E.1. 


Stamford 


The book is a tribute to those men 


air. 


by post from 


St., 


I.V. PRESSURE CONTROLLERS LTD 


FORGE WORKS, 844, BATH ROAD 
CRANFORD, MIDDLESEX Phone HAYES 2809- 1203 


ON/OFF WORKING PRESSURE 
1,500 p.s.i. GAS OR LIQUIDS 


FULL BORE 


CONTRACTORS TO M.O.5S. 


A.1.D, APPROVED 


Dredlusl: 


Tee 


OF 


Vilkam Srigg 
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© British aircraft hit the headlines again 


again, and the wor'!d sits up and 


takes notice. With all modesty we can 
claim some of the credit because our 
metallurgists and production engineers COMPANY LIMITE D ; 


‘ MAKERS OF NORAL SHEET, STRIP, PLATE, SECTIONS, TUBING, 
have co-operated for many years with WIRE, FORGINGS, CASTINGS, ALPASTE FOR PAINT. 
SALES DEVELOPMENT DIVISION; GANBURY, OXON, 


the designers of Britain’s best aircraft. SALES OFFICES: LONDON, BIRMINGHAM, MANCHESTER, BR 
NEWCASTLE-ON-TYNE, LEEDS 


nie 3 


31 JULY 1953 


introducing a new standard 


into commercial air transport 


With a power installation of four “Bristol” Proteus turboprop engines 
developing a total of 16,600 e.h.p., the super-priority “Bristol” Britannia 
airliner offers a performance which, in terms of payload, range and oper- 


ating cost, introduces a wholly new standard into commercial air transport. 


RANGE. ALTITUDE 


PAYLOAD 


20,000 ib.” 5,100 


216A 


: 
430000 Tb 3.940 st 
BOAL 
or 
; 


